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EXECUTI VE SUMVARY

In 1996, field studies of the endangered Hawaii an nonk seal
(Monachus schaui nsl andi ) were conducted at all of its main
reproductive sites in the Northwestern Hawaiian |slands. These
studi es provide informati on necessary to evaluate (1) the status
and trends of nonk seal populations, (2) natural history traits
such as survival, reproduction, growth, behavior, and feeding
habits, and (3) the success of various activities designed to
facilitate popul ati on growt h.

Results of these studies are best described on a site-hby-
site basis, and the information presented in this docunent is
organi zed accordingly. Pooled site-specific data, however,
provi de useful indices of the status and trends of the whole
speci es, including the total nunber of pups at the main
reproductive sites, the total of the site-specific nean beach
counts, and the size conposition of the seals observed during the
counts (Fig. 1).

Since 1983, the total nunber of pups born annually at the
mai n reproductive sites (excluding Mdway Atoll) has been highly
variable, and the variability has been largely determ ned by the
nunber born at French Frigate Shoals (Fig. la), the |argest
popul ation. In 1996, 207 pups were counted at these sites, 94 of
whi ch were born at French Frigate Shoals. Mean beach counts from
the main reproductive sites (again, excluding Mdway Atoll),
total ed 381 seal s excluding pups, and have renmai ned essentially
unchanged since 1993 (Fig. 1b).

Since the md 1980s, adults have conprised a growi ng portion
of the animals counted (Fig. 1c) and, in 1996, the conposition of
the counts remai ned skewed toward adults. This shift in
composi tion bodes poorly for reproduction in the near future if
ol der adult fenales are not replaced by young fenmal es reaching
reproductive age. The overall inpact fromthis shift in
conposition will be determ ned by the magnitude of its change and
the length of time that the resulting skewed distribution
persists, neither of which can be reliably predicted at this
time. Hgh nortality of imuature seals appears to be a mgjor
factor leading to the shift in conposition, particularly at
French Frigate Shoals and Laysan | sl and.

In 1996, two managenent activities were conducted by the
Mari ne Mamal Research Program (Honol ul u Laboratory, Nati onal
Mari ne Fisheries Service) to enhance recovery of the species.
First, debris capable of entangling seals was renoved from al
study sites and ni neteen entangl ed seals were di sentangl ed by
field biologists. Second, debris was renoved froma section of
fringing reef at French Frigate Shoals to reduce hazards to the
seal popul ation, assess the extent of reef fouling, and determ ne
the feasibility of a |arge scale debris renoval effort.
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Portion of the counts conprised of adults, subadults, and juveniles.
Thi s docunent describes these and other field studies

conducted during 1996. The format followed is intended to

provi de conpl ete, standardi zed, and tinely summaries of the

research activities and findings at each study site. The ready

availability of such information is essential for ongoing efforts

to stop the decline of this species and enhance its recovery.
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The endangered Hawai i an nonk seal ( Monachus schaui nsl andi)
haul s out and breeds in the Northwestern Hawaiian |slands, (NI
Fig. 1.1). The National Marine Fisheries Service (NVFS) is the
| ead agency responsible for the recovery of the Hawaiian nonk
seal. Each year the Sout hwest Fisheries Science Center, Honol ulu
Laboratory, NVFS Marine Mammual Research Program conducts studies
at the main breeding sites to provide informati on necessary to
evaluate (1) the status and trends of the nmonk seal popul ations,
(2) natural history traits such as survival, reproduction,
growt h, behavior, and feeding habits, and (3) the success of
various activities designed to facilitate popul ati on growt h.

The Marine Mammal Research Program began research on
Hawai i an monk seal s at nost mmjor reproductive sites in the NWH
during 1981 (Kure Atoll, Laysan Island, and Lisianski Island),
1982 (French Frigate Shoals (FFS) and Pearl and Hernes Reef), and
1983 (M dway Atoll). Nearly every year thereafter, field canps
of several days to 9 nonths were established to nonitor and
enhance the recovery of this species. Limted population
nonitoring has al so been conducted at N hoa and Necker I sl ands,
where pup production is spatially limted by availability of
haul out area. Reports summari zi ng past NVMFS research are listed
I n Appendi x A.

In 1996, the objectives of Hawaiian nonk seal research were
to (1) conduct beach counts (censuses), (2) tag weaned pups and
I mmature seals for permanent identification, (3) identify other
seal s by previously applied tags and by natural or applied
mar ki ngs, (4) nonitor reproduction, survival, injuries,
ent angl ements, interatoll novenents, disappearances, and deat hs,
(5) perform necropsies, (6) collect scat and spew sanples for
food habit analysis, (7) collect tissue sanples for DNA anal ysis
of paternity patterns and genetic variation wthin and anong
popul ations, and (8) inventory, sanple, and destroy debris
capabl e of entangling seals. Location-specific objectives and
summari es of data collected during the 1996 field season are
described in the follow ng chapters. Mich of the infornmation
presented in this nenorandumis incorporated into |arger data
sets for additional analysis and publication el sewhere.

MATERI ALS AND METHODS
Censuses and Patrol s

The primary neans of data collection were censuses and
patrols. Censuses consisted of tined, standardized beach counts
during which an entire island or atoll was surveyed for seals.

Al t hough data were collected on all seals, those that were in the
wat er, captive, or dead were excluded fromthe beach count

totals. Identified individuals were counted only once if they
were resighted during the survey. The resulting counts did not
reflect total population size but provided an index of popul ation



size for conparison anong years and | ocations. Data collected on
each seal observed during censuses included size class (ranging
frompup to juvenile, subadult, and adult size as described in
Stone, 1984); sex; location on the island; beach position
(indicating whether the seal was in the water or on | and); body
condition (a subjective estimate; e.g., fat or thin);
identification information (permanent or tenporary identification
nunbers and tag nunbers); nolting status (an estimate of the
percentage an animal had nolted); and disturbance index (the
extent that the observer disturbed the seal). Further data were
collected, if any of the follow ng events occurred: (1) factors
affecting survival (e.g., entanglements or nobbings), (2) aninal
handl i ng, (3) photography, and (4) docunentation of tag condition
(e.g., good or broken). |In addition, behavior data (seal

associ ations and interactions) were collected on Laysan and

Li sianski Islands. A sanple census formand guidelines for its
conpl etion are included in Appendi x B. Censuses were conducted
three times at Ni hoa Island, once each at Necker 1sland and
Gardner Pinnacles, or every 2 to 7 days (at all other |ocations),
starting at 1300 Hawai i standard tinme when possible, using census
nmet hods and criteria outlined in Johanos et al. (1987). Atoll-

wi de counts for locations with nore than a single island (French
Frigate Shoals, Pearl and Hernes Reef, Mdway Atoll, and Kure
Atoll) were conpleted within a 2-day period. The perinmeter of
each study area was divided into sectors to facilitate the

anal ysis of data and detection of denographic trends in different
geographi c areas. Census nethods specific to each |location are
detailed in the follow ng chapters.

Patrol s consisted of untinmed surveys of an entire island
perineter. Information collected during patrols was simlar to
that collected during censuses. Because patrols were not tined,
observers concentrated on docunenting adult and subadul t
behavi or, identifying and marking individuals, and collecting
scat sanples. |Island-specific standardized patrols were
conducted at sone | ocations and are described in the follow ng
chapters.

During all observation periods (i.e., censuses, patrols, and
i nci dental sightings), observers attenpted to m nimze seal
di sturbance by wal ki ng above the beach crest and using vegetation
as a visual barrier. On census days, activities which could
di sturb the animal s and bias the count were not conducted until
after the count was conpleted. Additionally, special efforts
were directed toward docunentation of (1) births, pup exchanges,
and weani ngs, (2) mating activities, adult male aggression, and
post - nobbi ng aggregati ons (defined below), (3) entanglenents in
mari ne debris, (4) injuries, and (5) deaths.



Repr oducti on

Parturient fenmales were identified, and birth and weani ng
i nformati on were recorded. Because parturient females will nurse
pups ot her than their own (Boness, 1990), efforts were nade to
I denti fy pups and document changes in nursing relationships from
birth to weaning. A pup exchange occurred when the pups of two
| actating femal es were switched. Mst frequently, such exchanges
occurred during an aggressive interaction between the two
femal es. On other occasions, a nother and pup becane separ at ed,
and one or both seals then actively sought and obtai ned anot her
nursi ng rel ati onship.

The average nursing period was cal cul ated for the pups at
each location. The average |lactation period of parturient
femal es was al so cal cul ated for seals at FFS because higher
popul ati on density and frequent pup exchanges (Boness, 1990) nade
It difficult to track individual pups and determ ne their nursing
period. Nursing or lactation periods were defined as the nunber
of days frombirth until the end of the |ast nursing
rel ati onship. Tenporary breaks in nursing relationships were not
subtracted fromthe total. Wen the exact birth or weaning date
was not known, but occurred within a range of 4 days or |ess,
then the m dpoint of that range was used as the start or end date
for calculation of average nursing or l|actation period. Nursing
or lactation data were not used if the range exceeded 4 days, or
I f the pup died or disappeared before weaning.

Factors Affecting Survival

A wi de range of injuries were observed. The origins of
these injuries were distingui shed based upon characteristic wound
patterns described in Hruki et al. (1993). Injuries were
docunented if they were related to nmounting or entanglenment or if
they were consi dered severe enough to possibly affect survival.

I njuries were considered severe, and were sumarized, if they
consisted of (1) three or nore abscesses, each <5 cmin dianeter,
or one abscess with a dianeter >5 cnm (2) an anputation of nore
than one digit (either foreflipper or hindflipper); (3) at |east
t hree punctures or gapi ng wounds, if |argest dinmension was <5 cm
or one gaping wound wi th a nmaxi num di aneter-1| argest di nension >5
cm or (4) densely spaced (overlapping) scratches, abrasions, or
| acerations covering an area equivalent to half the dorsum or
evi dence of extensive underlying tissue damage (e.g., an uneven
or darkened surface of the injured area, |eaching fluids, or

i mpai red seal novenent). We did not include injuries that were
heal ed when first observed.

A seal was listed as dead if its death or carcass was
observed. Deaths sunmarized here include carcasses found at the
begi nning of the field season if the seal had clearly died during
t he cal endar year. A seal was listed as probably dead if it



sust ai ned severe injuries or was enaciated (wth skel etal
structure clearly evident) and subsequently di sappeared. In

addi tion, one of the follow ng conditions nust have been
satisfied to place a seal in the "probably dead" category:

(1) the seal was lethargic, had difficulty noving, or floated
listlessly in the water, and di sappeared nore than a week before
the end of data collection, or (2) the seal was in deteriorating
condition (loss of weight, enlargenent of abscesses, sloughing of
skin) and di sappeared at |east 10 surveys or 1 nonth before the
end of data collection (whichever was |onger). Nursing pups were
| isted as probably dead if they disappeared within 3 weeks of
birth.

Mobbi ng and ot her mating-rel ated mal e aggressi ons were
observed and recorded. By definition, nobbing occurred when
multiple males attenpted to mate with a single seal, usually an
adult female or immture seal of either sex, causing injury or
death of that seal (e.g., Alcorn, 1984). Mating-related
aggression was defined as any incident where an adult or subadul t
mal e repeatedly bit the dorsum attenpted to mount, and tried to
prevent the escape of another seal. These incidents were
sunmarized if they simnultaneously involved nore than one nale
aggressor or resulted in at |east one puncture or gapi ng wound
(mssing skin or extending into the bl ubber layer) or >15
scratches to the dorsumor flanks. Post-nobbing aggregations
were al so summari zed: these were groups of males congregated on
t he beach, attending a seal with new nounting injuries as
descri bed above.

| ndi vi dual Ildentification

During censuses and patrols, individual seals were
I dentified by tags, bleach marks, scars, or natural markings.
After weaning, all pups were tagged on each hind flipper with a
colored plastic Tenple Tag, ® uniquely coded to indicate island
or atoll popul ation, year of birth, and individual ID (Glmartin
et al., 1986). In addition, two passive integrated transponder
(PIT) tags were inplanted subcutaneously in the dorsum of each
weaned pup (see Lonbard et al., 1994, for detailed taggi ng
procedures).

Col ored plastic Tenple Tags have been applied to nearly al

weaned pups since 1981 at Kure Atoll, 1982 at Lisianski Island,
1983 at Laysan Island and Pearl and Hermes Reef, 1984 at French
Frigate Shoals, and 1995 at Mdway Atoll. Pups at Mdway Atoll

Necker and N hoa |slands, and the nain Hawaii an | sl ands have been
tagged opportunistically since 1983. Since 1991, PIT tags have

'Reference to trade names does not inply endorsenent by the
Nati onal Marine Fisheries Service, NOAA



al so been inplanted subcutaneously in the dorsum of nobst weaned
pups.

In 1996, untagged inmature seals were tagged with Tenpl e
Tags uniquely coded to indicate that their ages and birth
| ocati ons were unknown. Imrmature seals with | ost or broken tags
were retagged to maintain their identities.

At five locations (Laysan and Lisianski |slands, Pearl and
Her nes Reef, Mdway Atoll, and Kure Atoll), seals were bl each-
mar ked for individual identification (Stone, 1984), using the
solution described in Johanos et al. (1987). Mdlting seals were
re-marked to maintain their identities. At Laysan and Li si anski
| sl ands, nursing pups were also bl eached prior to nolt.

Tags, scars, natural markings, and any applied bl each narks
wer e sketched on an individual scar card, which was revised
t hr oughout the field season to maintain a current description of
the identifying marks of each seal. Photographs of scars and
natural markings were added to individual identification files
begun during 1981 or 1982.

Popul ati on size and conposition were determ ned at | ocations
where all seals were identified; partial conposition was
determ ned where all seals within certain size and sex cl asses
were identified. These statistics included all individuals seen
alive at the location during the interval from March through
August and all pups born during the year. Captive seals were
included if they were released in the current year. |If a sea
was seen at nore than one |ocation during March-August, it was
I ncluded in the population where it was first seen unless it
pupped at another |ocation. A parturient femal e was al ways
I ncluded in the popul ation where it pupped, if it was seen there
anytime during March-August.

The novenent of seals between island or atoll popul ations
confounds the estimation of popul ation size and conposition when
the study period is short (i.e., less than 1 nonth). This is
particularly true at Mdway Atoll, where a nunber of the observed
seals were tagged at other locations (primarily Kure Atoll and
Pearl and Hernes Reef). These seals may be transient visitors,
and additional study is needed to distinguish themfrom seals
that reside at Mdway Atoll.

Measurenents of Seal s

Pups were neasured to determne their condition, growth
patterns, and the rel ationship between size and survival.
Measurenents were taken as soon after weaning as possi ble and
i ncl uded straight dorsal length (Wnchell, 1990) and axillary
girth (Arerican Soci ety of Manmal ogi sts, 1967).



Col | ection of Sanpl es

Sanpl es were collected for DNA anal ysis, pathol ogy anal ysis,
i nvestigation of food habits, and docunentati on of marine debris.
Ti ssue sanples for DNA anal ysis were collected during tagging
efforts for all newy tagged or retagged seals, and during
necropsi es on recently dead seals. Sanples of sloughed epiderms
and fur fromnmolting seals were also collected at Laysan Island
on an opportunistic basis for DNA analysis. The prinmary
obj ectives of genetic analyses are to investigate paternity
patterns and determ ne genetic variability within and anong
popul ati ons.

For each dead seal recovered, an external exam nation was
made, photographs were taken, external neasurenents and
observations were recorded. For a recent death, an interna
exam nati on was made, and sanples of tissue, organs, parasites,
and stomach contents were collected. Detailed descriptions of
necropsy procedures and sanple collection nethods are in Wnchell
(1990).

Scat and spew sanples were collected (Al corn, 1984) for
anal ysis of food habits. Enphasis was placed on collecting these
sanpl es from seals of known size and sex class, but sanples from
seal s of unknown size and sex class were also coll ected.

Nets, lines, ropes, and other debris itens capable of
entangling seals and turtles were inventoried and destroyed,
followi ng the nethods in Johanos and Kam (1986).



CHAPTER 2. THE HAWAI | AN MONK SEAL ON
FRENCH FRI GATE SHOALS, 1996

Mtchell P. Craig, Nicole M Adiney, Kinberly Raum Suryan, and
Al'lison Veit
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The | argest island popul ati on of Hawaiian nonk seals is
| ocated at French Frigate Shoals (FFS, lat. 23°45' N, |ong.
166°10' W, ca. 830 km northwest of Cahu in the Northwestern
Hawai i an Islands. This atoll is part of the Hawaiian |slands
National Wldlife Refuge (Fig. 1.1) and consists of 10 pernmanent
i sl ands and 7 sem pernmanent sand spits (Fig. 2.1).

RESEARCH

The National Marine Fisheries Service (NVS) began research
on Hawaiian nmonk seals at FFS in 1982. 1In 1996, research was
conducted by NMFS during April 20-Septenber 1. Incidental
observations were recorded by U S. Fish and WIldlife Service
(USFWE) personnel during the rest of the year. The perineters of
six of the larger islands were divided into sectors using
artificial or natural |andmarks. Research objectives specific to
this population in 1996 included (1) investigation of habitat use
patterns using satellite-linked telenetry, seal-nounted video
caneras, and GPS telenetry, (2) assessnent of nearshore prey
availability and habitat structure, and (3) visual exam nation of
w | d nonk seal eyes for evidence of corneal opacities or synptons
consistent with those observed in captive seals.

Censuses and Patrols

Atoll censuses (n = 10) were conducted every 7 days, on
average, fromMay 16 to July 18. Each atoll census began between
1000 and 1100 Hawaii standard tinme and ended between 1600 and
1800. Round Island and Mull et Island were censused from a boat,
whil e the remaining islands were censused on foot by one or two
per sons.

Patrol s were conducted on noncensus days. East, Millet,
Round, and Whal eskate Islets were visited every 3-4 days to
noni tor pupping activity. Patrols of Tern Island were conducted
every 3 days.

| ndi vi dual Ildentification

A total of 447 individuals (353 excluding pups) were
i dentified by existing or applied tags, scars, or natural
mar ki ngs. Mbst weaned pups (n = 67) were tagged with Tenpl e
Tags; 49 of these sane pups were tagged with passive integrated
transponder (PIT) tags. One imumature seal was retagged with
Tenpl e Tags. Four adult nales were tagged during
instrumentation. One juvenile male born in Decenber 1995 was
t agged.

Col l ection of Sanples
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Seventy-five scat and spew sanples were collected. Tissue
sanmpl es were collected from52 seals during tagging. Blood
sanpl es were collected fromfive mal es and one fenal e.
Necropsi es were perforned on three dead seals found at the study
site. Tissue sanples were collected fromall necropsied seals.
In total, twelve pieces of potentially entangling debris were
I nventoried and destroyed.

Speci al Studi es
Seal s Collected for Rehabilitation
No seals were collected for rehabilitation.
Habi tat Use Study

In April and May, 10 adult nales were instrunented with
satellite-linked tinme-depth recorders as part of a habitat use
study. One of these 10 instrunents was |lost and 7 instrunents
were retrieved in July and August. The remaining 2 instrunments
were still attached and functioning as of Septenber 1 but were
seen lost in October. During April and May three adult nal es
were instrumented with experinmental GPS (d obal Positioning
Systen) units. These GPS units were retrieved in 4 to 18 days.
During August seven adult nales were instrunmented with video
caneras and two adult males were instrunented with GPS units.
The seven caneras were retrieved in 3 to 19 days. One GPS unit
was |l ost within 4 days and the other was retrieved 92 days |ater.
During COctober, five adult females and four adult males were
instrunented with satellite-linked tinme-depth recorders. One
satellite tag was lost froman adult female within a week after
application, and the remaining tags were retrieved in January
1997.

Reef Fi sh and Habitat Assessnent

I n August the Ecosystem and Environnental |nvestigation of
t he Honol ul u Laboratory, NMFS, continued ongoi ng habit at
assessnent. They repeated a reef fish survey, continued testing
oct opus trappi ng net hods, and continued video canera transects
around and within the atoll.

Monk Seal Eye Assessnent
In August, the eyes of 120 wild seals were assessed from a

di stance by a veterinarian investigating an eye disease occurring
I n captive Hawaiian nonk seal s.

Debris Removal from Fringi ng Reef



13

Per sonnel aboard the NOAA ship Townsend Cromwel | renoved
debris froma section of fringing reef between Whal e- Skate and
Tern Islands to reduce these hazards to nonk seals and ot her
marine life, assess the extent of reef fouling, and determ ne the
feasibility of a |arge-scale debris renoval effort.

RESULTS
Popul ati on Abundance and Conposition

The neans (£SD) for 10 atoll censuses were 160.3 seals
(£26.9) including pups, and 120.5 seals (%17.5) excluding pups
(Table 2.1). The total spring-sumer popul ation included 159
i mmat ure individuals (subadults, juveniles, and pups), of which
64 were subadults or juveniles (Table 2.2). Al though the tota
nunbers of adult males and femal es were not obtained due to our
inability to identify all individuals, it is estimated that |ess
t han seven individuals of each sex remained unidentified at the
end of the field season. The nunbers of tagged known-age seal s
born at FFS during the period from 1984 to 1995 and resi ghted
there in 1996 are summarized in Table 2. 3.

Repr oducti on

At | east 95 pups were born: 76 were weaned, 17 died or
di sappeared prior to weaning, and 2 were nursing at the end of
this study (Table 2.4a). No fetuses were found. Nursing periods
and nmeasurenents of weaned pups are sunmarized in Table 2.4b. A
total of 166 adult-sized fenales were identified and 89 (54% of
those were parturient. The birth rate was 57% (56/98) for
unt agged adult fermales (>12 years old) and 49% (33/68) for tagged
femal es of adult size (<12 years old). Parturient fermales were
nore likely to be identified during |actation, which probably
bi ased the estimates of birth rate upward. As noted above, our
best estimate is that |ess than seven adult-sized fenal es
remai ned unidentified at FFS. The nean (£SD) | actation period
was 38.3 d (4.2 d). At |east seven pups were fostered by
not hers other than their own.

Interatol|l Mvenent
Interatoll novenent was docunented for 22 seals that nade a
total of 33 novenents between FFS and either N hoa |sland, Necker

| sl and, Brooks Banks, Gardner Pinnacles, Laysan Island, or
Li sianski Island (Tables 2.5a and b).

Factors Affecting Survival
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Attacks by | arge sharks, nounting attenpts by mal es,
ent angl ement, enaci ati on, and ot her/unknown factors resulted in
58 life-threatening conditions, which led to the confirned deaths
of 11 animals and the probable death of 22 seals (Table 2.6).
One incident of adult mal e aggressi on was observed and one seal
was known to have died follow ng mal e-nounting incident. Two
emaci ated seals died. One seal was entangl ed and rel eased by
observers.
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Table 2.1.--Summary statistics for atoll censuses (n = 10) of
Hawai i an nmonk seal s at French Frigate Shoals from
May 16 to July 18, 1996.

Mean number of St andar d

Si zel/ Sex I ndi vi dual s devi ati on
Adul ts 102. 3 16. 4
Mal e 30.5 4.9
Femal e 62.5 15. 4
Unknown 9.3 3.7
Subadul ts 7.7 2.5
Mal e 2.5 0.7
Femal e 4.6 2.1
Unknown 0.6 1.0
Juveni l es 10.5 2.3
Mal e 4.0 1.6
Femal e .0 2.0
Unknown 0.5 1.0
Pups 39.8 10.6
Mal e 12.0 .5
Femal e 7.7 T
Unknown 20.1 . 8
Nonpup Tot al 120.5 17.5

G and Tot al 160. 3 26.9
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Tabl e 2.2.--Conposition of the Hawaiian nonk seal popul ation at
French Frigate Shoals during the spring and sumrer of
1996. Includes all pups born during the cal endar
year.

Nunmber of seal s

Sex ratio
Size Mal e Fermale Unknown Tot al mal e: femal e
Adul ts 121* 166° 0 287° 0.7:1
Subadul ts 10 20 0 30 0.5:1
Juveni |l es 15 19 0 34 0.8:1
Pups 47 37 11 95 1.3:1
Nonpup Tot al 146% 205° 0 351° 0.7:1
Grand Tot al 193% 242° 11 4462 0.8:1
®The adult popul ation was not totally enunerated. It is

estimated that less than 7 adult individuals of each sex
remai ned unidentified at the end of the field season.
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Table 2.3.--Summary of tagged known-age seals born at French
Frigate Shoals Island and resighted there in 1996.

Age Nurber originally Nunber resi ghted
(years) Sex t agged in 1996
12 Mal e 49 11
Femal e 43 16
11 Mal e 48 4
Fenmal e 38 10
10 Mal e 52 11
Fenmal e 48 19
9 Mal e 55 12
Fenmal e 51 16
8 Mal e 52 5
Fenmal e 62 8
7 Mal e 51 7
Femal e 50 5
6 Mal e 39 1
Femal e 40 2
5 Mal e 24 1
Femal e 44 4
4 Mal e 36 2
Fenmal e 55 8
3 Mal e 40 7
Fenmal e 39 3
2 Mal e 47 2
Femal e 48 6
1 Mal e 29 8
Fenmal e 26 8
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Tabl e 2.4a.--Summary of Hawaiian nonk seals born at French
Frigate Shoals in 1996.

Nunber of pups

Event Mal e Fermal e Unknown Tot al

Born 47 37 11 95

Di ed/ probably di ed 2 5 10 17
prior to weaning

Still nursing 22 0 0 2

Weaned 43 32 1 76°

Tagged 39 30 0 69°

*Three nmal e pups were nursing in October 1996; one is known to
to have weaned and was tagged in January 1997.

*Seven weaned pups (4 male, 2 female, and 1 sex unknown)

di sappeared prior to tagging, lost hindflippers, or were too
severely injured to tag.

‘Two weaned pups (1 male, 1 fenmale) were tagged in January 1997.

Tabl e 2.4b.--Summary of nursing periods and neasurenents of
weaned pups at French Frigate Shoals in 1996.
Nur si ng periods were cal cul ated where both birth and
weani ng date ranges were <4 days. All neasurenents
were taken within 2 weeks after weani ng.

Nur si ng peri od Axillary Strai ght dorsal
(d) girth (cm length (cm
Mean 39.8 105. 4 126. 2
St. Dev. 5.3 9.0 7.2

n 3 48 48
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Tabl e 2. 5a. --Known novenent of Hawaiian nonk seals to French
Frigate Shoals fromother |ocations in 1996,
sumrari zed by novenents between two | ocations. Sone
seal s made nore than one trip.

Original location Nunmber, size, and sex cl ass
Ni hoa | sl and 1 adult nmal e,

1 adult fenal e
Necker | sl and 1 adult nml e,

3 adult fennl es
Br ooks Bank 1 adult mal e,

1 adult fenal e
Gar dner Pi nnacl es 2 adult nal es
Laysan |sl and 2 adult females,

1 subadult female
Li si anski |sl and 1 subadult mal e

Tabl e 2. 5b. --Known novenent of Hawaiian nonk seals from French
Frigate Shoals to other |ocations in 1996,
sumrari zed by novenents between two | ocations. Sone
seal s made nore than one trip.

Desti nati on

Number ,

si ze, and sex cl ass

Necker | sl and

Br ooks Bank

Gardner Pi nnacl es

Laysan | sl and

AR DN PR RPWbD

adult mal es,
adul t fenunl es,
subadult femal e

adul t mal e,
adult femal e

adult mal es

adult mal e,
adult fennl es




Table 2.6.--Factors affecting Hawaiian nonk seal
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French Frigate Shoals in 1996.

survi val at

Qut come
Size Sex Tot al I nj ured D ed Probably died
Attack by Large Shark

Adul t Mal e 5 5 0 0
Feral e 1 1 0 0

Juveni | e Feral e 1 1 0 0

Weaned pup Mal e 2 2 0 0
Feral e 4 4 0 2

Nur si ng pup Fenal e 1 1 1 0
Unknown 1 1 0 1

Mounti ng by Mal es

Adul t Fenal e 1 1 0 0

Weaned pup Mal e 7 7 1 3
Femal e 32 3 0 1

Ent angl enment
Adul t Fenal e 1° 0 0 0
Emaci ati on

Adul t Mal e 1 0 1 0
Feral e 2 0 0 1

Juvenil e Mal e 4 1 1 1
Fenal e 1 0 0 1

O her/ Unknown

Adul t Mal e 2 2 0 0
Feral e 2 1 1 0

Weaned pup Mal e 1 1 0 0
Feral e 2 0 1 1
Unknown 1 0 0 1

Nur si ng pup Mal e 2 1 2 0
Feral e 4 2 3 1
Unknown 9 0 0 9

°A seal was observed bei ng nounted on August 18 by one adult nmle,

®Seal was rel eased by observers.

YN22.
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Laysan Island (lat. 25°42'N, long. 171°44'W is |located ca.
1, 300 km nort hwest of Cahu in the Northwestern Hawaii an | sl ands
(Fig. 1.1). This island lies within the Hawaiian I sl ands
National WIldlife Refuge and is one of the mmjor haul out and
puppi ng | ocations of the Hawaiian nonk seal .

RESEARCH

The National Marine Fisheries Service (NVMFS) began research
on Hawaii an nonk seals at Laysan Island in 1981. 1In 1996,
research was conducted by NMFS during March 15-July 30, and
i nci dental observations were recorded by U S. Fish and Wldlife
Service (USFW5) personnel during the rest of the year. The
perinmeter of the island (ca. 11 km was divided into 20 sectors
using artificial or natural |andmarks (Fig. 3.1). Research
obj ectives specific to this population in 1996 incl uded
Identifying all seals, assessing naternity and pup exchanges,
retaggi ng seal s whose tags were unreadabl e, nonitoring the
readability of PIT tags, describing nale behavioral patterns and
aggression to determne if the renoval of 22 adult males from
Laysan Island in 1994 reduced the incidence of nobbing, and
i dentifying any of those males that nmay have returned to Laysan
after translocating to the main Hawaiian |sl ands.

Censuses and Patrol s

Censuses and patrols were scheduled to ensure that the
entire island perineter was nonitored at | east once each day
during March 19-July 27. Censuses (n = 23) were conducted by two
observers every fifth day fromApril 5 to July 24. Each census
began at 1300 Hawaii standard tine and continued for 2.2 to 3.1
hour s.

St andar di zed behavi or patrols were conducted on noncensus
days to assess activity patterns of adults and | arge subadults,
docunent mal e aggression, and detect nobbing incidents. During
these patrols (n = 98), attention was directed out to sea as mnuch
as possi bl e because nobbi ngs have been observed nost frequently
in the water.
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| ndi vi dual Ildentification

A total of 262 individuals (215 excludi ng pups) were
identified by existing or applied tags, bleach marks, scars, or
nat ural markings. Bleach nmarks were applied to 226 seal s,

i ncl uding 44 nursing pups. Al weaned pups (n = 44) and 1
juvenile femal e seal were newy tagged with Tenpl e Tags; all but
2 weaned pups al so received passive integrated transponder (PIT)
tags. One hundred seals (65 nmales, 35 fenmal es) were retagged
with Tenpl e Tags.

Col l ection of Sanples

One hundred twenty-seven scat and spew sanples were
collected. Tissue sanples were collected from 141 seals during
tagging. Two necropsies were performed and tissue sanples were
collected fromone dead seal. Mt sanples were collected from
29 seals. In total, 586 pieces of potentially entangling debris
were inventoried and destroyed with the exception of one that was
removed and col |l ected from an entangl ed seal.

Not ewort hy Events
Transl ocated Adult Ml es

Twenty-two adult nale seals were collected from Laysan
Island in 1994; one nale died shortly after capture and the
remai ni ng twenty-one nmal es were translocated to the main Hawaii an
I sl ands. None of the transl ocated nmal es had m grated back to
Laysan |sland, but one was observed at N hoa Island in 1996.

O led Seals

El even of seventeen seals observed with oil ed pel age on
Laysan Island in the spring of 1993 were sighted there in 1996.
These seal s appeared to be in good health, but sublethal or |ong-
termeffects could not be evaluated. O the six not sighted in
1996, one seal was |l ast seen in 1995, four were last seen in 1994
(one of these, an adult nmale, was translocated to the nmain
Hawai i an Island in 1994), and one was |ast seen in 1993.

PIT Tag Readability
Excl udi ng pups of the year, 96 animals in the current
Laysan |Isl and popul ati on have one or two PIT tags for a total of

181 PIT tags. Only 3 (2% of the 131 tags scanned in 1996 were
unr eadabl e.

RESULTS
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Popul ati on Abundance and Conposition

The neans (xSD) for 23 censuses were 110.7 seal s (£15. 6)
I ncl udi ng pups, and 86.5 seals (£8.9) excluding pups (Table 3.1).
The total spring-sunmer popul ation was 261 individuals, 214
excludi ng pups (Table 3.2). The sex ratios of nonpup i nmmature
seals and adults were ca. 0.9:1 (35 nales:37 females) and 0.9:1
(67 mal es: 74 femal es), respectively. The sex ratio for ol der
(>13 years of age) and unknown aged adults was slightly skewed
toward nales at ca. 1.1:1 (38 nales: 36 femal es), whereas the
rati o for younger adults (<13 years of age) was ca. 0.8:1 (29
mal es: 38 femal es). The nunbers of tagged known-age seals born at
Laysan |sland during the period from 1983 to 1995 and resighted
there in 1996 are summarized in Table 3. 3.

Repr oducti on

At | east 47 pups were born: 44 were weaned, 2 died prior
to weaning, and 1 disappeared prior to weaning (Table 3.4a).
Nur si ng periods and neasurenents of weaned pups are sunmarized in
Table 3.4b. Forty-seven of 74 (64% adult-sized females were
parturient. At |east 9 pup exchanges occurred between 12 nursing
femal es; none of these incidents were observed. No weaning
events were observed. One unusual tenporary weaning (i.e., a
nursi ng femal e abandoned her pup, and then returned) was
docunent ed.

Interatol |l Mvenent

Interatol |l novenent was docunented for 16 seals that nade a
total of 19 novenents between Laysan |Island and haul out sites at
French Frigate Shoal s or Lisianski |sland, or probable foraging
areas at Northanpton Seanmounts or Maro Reef (Tables 3.5a and b).
Two seal s sighted on Laysan Island in 1996 had not been sighted
at any location for 1 (an adult female) or 4 (an adult male)
years.

Factors Affecting Survival

Attacks by | arge sharks, nounting attenpts by mal es,
ent angl ement, and ot her/unknown factors led to 35 life-
threatening conditions, which resulted in the confirnmed deaths of
3 animal s and the probable deaths of 3 other seals (Table 3.6).
One post-nobbi ng event was observed and involved 7 adult nal es
with an adult femal e who sustained serious injuries. No seals
were known to have died or disappeared foll owi ng mal e- nounti ng
incidents. Four seals were entangled: two escaped by thensel ves
by 1997, and two were disentangl ed by researchers.

ACKNONLEDGVENTS
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Table 3.1.--Summary statistics for censuses (n = 23) of Hawaii an
nonk seal s at Laysan Island fromApril 5 to
July 24, 1996.

Mean nunber of St andar d

Si ze/ Sex I ndi vi dual s devi ation
Adul ts 49.0 5.7
Mal e 20. 2 4.6
Fermal e 28.5 5.3
Unknown 0.3 0.8
Subadul ts 13.0 4.0
Mal e 7.3 2.3
Fermal e .4 2.2
Unknown 4 0.6
Juveni |l es 24. 3 4.2
Mal e 11.0 3.0
Fermal e 12.9 2.1
Unknown 0.4 0.7
Pups 24. 3 10. 2
Mal e 13.3 . 8
Fermal e 10. 7 . 6
Unknown 0.3 . 8
Nonpup Tot al 86.5 8.9

Grand Tot al 110. 7 15. 6
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Tabl e 3.2.--Conposition of the Hawaiian nonk seal popul ation at
Laysan |sland during the spring and sumrer of 1996.
I ncl udes all pups born during the cal endar year.

Nunber of seal s

Sex ratio
Size Mal e Fermale Unknown Tot al mal e: femal e
Adul ts 67 74 1 142 0.9:1
Subadul t's 15 12 0 27 1.3:1
Juveni |l es 20 25 0 45 0.8:1
Pups 24 222 12 47 1.1:1
Nonpup Tot al 102 111 1 214 0.9:1
Grand Tot al 126 133 2 261 1.0:1

%One neonatal pup death.
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Table 3.3.--Summary of tagged known-age seals born at Laysan

| sl and and resighted there in 1996.

Age Nurber originally Nunber resi ghted
(years) Sex t agged in 1996
13 Mal e 10 1
Femal e 10 6
12 Mal e 16 2
Femal e 13 5
11 Mal e 16 1
Femal e 14 5
10 Mal e 15 2
Fenmal e 17 2
9 Mal e 13 3
Fenmal e 15 5
8 Mal e 23 6
Fenmal e 17 3
7 Mal e 16 3
Femal e 13 3
6 Mal e 7 2
Fenmal e 9 3
5 Mal e 18 8
Fenmal e 13 8
4 Mal e 18 2
Fenmal e 14 3
3 Mal e 23 5
Fenmal e 14 3
2 Mal e 18 8
Femal e 29 11
1 Mal e 16 12
Fenmal e 21 13
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Tabl e 3.4a.--Summary of Hawaiian nonk seals born at Laysan | sl and

in 1996.
Nunber of pups
Event Mal e Fermal e Unknown Tot al
Born 24 22 1 47
Died prior to weaning 0 1 1 2
Di sappeared prior to 1 0 0 1
weani ng
Weaned 23 21 0 44
Tagged 23 21 0 44

Tabl e 3.4b.--Summary of nursing periods and neasurenents of
weaned pups at Laysan Island in 1996. Nursing
peri ods were cal cul ated where both birth and weani ng
date ranges were <4 days. All neasurenents were
taken within 2 weeks after weaning.

Nur si ng peri od Axillary Strai ght dorsal
(d) girth (cm length (cm
Mean 36.6 104.5 123.8
St. Dev. 3.8 6.9 5.4

n 42 42 42
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Tabl e 3. 5a. --Known novenent of Hawaii

an nonk seals to Laysan

I sland fromother locations in 1996, sunmarized by
novenents between two | ocations. One seal nade nore

t han one trip.

Original location Nunber ,

si ze, and sex cl ass

French Frigate Shoal s

Li si anski | sl and

N Y

Mar o Reef

adult mal e,
adult fenul es

adult femal es,
subadult femal e

adult mal e

Tabl e 3. 5b. --Known novenent of Hawaii

an nonk seals from Laysan

Island to other locations in 1996, summari zed by
novenents between two | ocations. No seals nade nore

t han one trip.

Desti nati on Number ,

si ze, and sex cl ass

French Frigate Shoal s

Li si anski | sl and

R Wk RPN

Nor t hanpt on Seanount s

adult fenmal es,
subadult fenmal e

adult fenal e,
subadult femal es

adult fenmal e
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Table 3.6.--Factors affecting Hawaii an nonk seal survival
at Laysan Island in 1996.

Qut cone

Size Sex Tot al I nj ured D ed Probably died

Attack by Large Shark

Adul t Mal e 3 3 0 0
Fenual e 2 2 0 0
Unknown 1 0 0 1
Juvenil e Mal e 1 1 0 0
Mounti ng by Mal es
Adul t Femal e 52 5 0 0
Subadul t Fenual e 1 1 0 0
Weaned Pup Mal e 2 2 0 0
Ent angl enent
Subadul t Mal e 1° 0 0 0
Juvenil e Mal e 1° 1 0 0
Weaned Pup Mal e 1¢ 1 0 0
Femal e 1° 0 0 0
& her / Unknown
Adul t Mal e 3° 2 0 0
Fenmal e 3 3 0 0
Subadul t Fenual e 1 1 0 0
Juvenil e Mal e 2 2 0 0
Fermal e 2f 1 0 0
Weaned Pup Mal e 19 0 0 1
Feral e 1" 0 1 0
Nur si ng Pup Mal e 1 0 0 1
Fenmal e 1 0 1 0
Unknown 1% 0 1 0

aPost nmobbi ng event observed; seven adult nales with a severely injured seal
’Rel eased by researchers; no injury resulted from entangl enent.

‘Seal disentangl ed itself by 1997, but was injured.

Seal escaped by itself but was injured.

°Seal had seizure during capture for retaggi ng, appeared to fully recover

"ne seal had an opaque, blind eye.

gSeal was prematurely weaned and not resighted after weaning date.

"Too deconposed to confirm cause of death, but mounting scratches present.
'Di sappear ed near weani ng age; probably swept away in high tide during night.

'Mot her wounded by large shark within 2 months prior to parturition.

“Mbt her had abnormal skin condition and nolted early in relation to the end
of nursing period (death of her pup).
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Li sianski Island (lat. 26°02'N, long. 174°00'W is one of
t he maj or haul out and puppi ng | ocati ons of the Hawaiian nonk
seal. The island is located ca. 1,760 km northwest of QGahu (Fig.
1.1), and is part of Neva Shoal, a shallow reef bank within the
Hawai i an | sl ands National WIldlife Refuge.

RESEARCH

The National Marine Fisheries Service (NVMFS) began research
on Hawaiian nmonk seals at Lisianski Island in 1981. 1In 1996,
research was conducted by NMFS during March 14-July 28. The
perinmeter of the island (ca. 5.2 kn) was divided into 20 sectors
using artificial or natural |andmarks (Fig. 4.1). Research
obj ectives specific to this population in 1996 incl uded
Identification of all seals, assessnent of maternity and pup
exchanges, and description of adult nale behavioral patterns and
aggr essi on.

Censuses and Patrol s

Censuses and patrols were scheduled to ensure that the
entire island was nonitored at | east once each day during March
27-July 24. Censuses (n = 22) were conducted by two observers
every fifth day fromMarch 31 to July 24, beginning at 1300
Hawai i standard tine and continuing for 1.2 to 2.1 hours.

St andar di zed behavi or patrols were conducted on noncensus
days to assess activity patterns of adults and | arge subadults,
docunent nal e aggressi on, and detect nobbing incidents. During
these patrols (n = 81), attention was directed out to sea as mnuch
as possi bl e because nobbi ng has been observed nost frequently in
t he water.

| ndi vi dual Ildentification

A total of 202 individuals (178 excluding pups) were
identified by existing or applied tags, bleach marks, scars, or
natural markings. Bleach marks were applied to 136 seal s,

i ncluding 18 nursing pups. Al weaned pups (n = 22) were tagged
with Tenple Tags, and all but one al so received passive

I ntegrated transponder (PIT) tags. One subadult and one juvenile
femal e were retagged with Tenpl e Tags.

Col l ection of Sanples

One hundred and seven scat and spew sanpl es were col | ect ed.
Ti ssue sanples were collected from 17 seals during tagging. A
necropsy was performed and ti ssue sanples were collected from one
dead seal. In total, 516 pieces of potentially entangling debris
were inventoried and destroyed, with the exception of five pieces
whi ch were renoved and coll ected from entangl ed seal s.

RESULTS
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Popul ati on Abundance and Conposition

The neans (xSD) for 22 censuses were 77.7 seals (£10.0)
I ncl udi ng pups, and 63.4 seals (£8.3) excluding pups (Table 4.1).
The total spring-sunmer popul ation was 201 individuals, 177
excluding pups (Table 4.2). The sex ratios of nonpup i mmature
seals and adults were ca. 0.9:1 (23 nales: 26 fenmales) and 1.6:1
(78 mal es: 50 femal es), respectively. The sex ratio for ol der
(>14 years of age) and unknown aged adults was strongly skewed
toward nales at ca. 2.6:1 (52 nales: 20 femal es), whereas the
rati o for younger adults (<14 years of age) was ca. 0.9:1 (26
mal es: 30 femal es). The nunbers of tagged known-age seals born at
Li sianski Island during the period from 1982 to 1995 and
resighted there in 1996 are summari zed in Table 4. 3.

Repr oducti on

At | east 24 pups were born: 22 were weaned, 1 died prior
to weaning, and 1 was still nursing at the end of this study
(Table 4.4a). Nursing periods and neasurenents of weaned pups
are summari zed in Table 4.4b. Twenty-four of fifty (48% adult-
sized femal es were parturient. At |east 9 pup exchanges occurred
between 11 nursing fenmal es; none of these incidents were
observed.

Interatol|l Mvenent

Interatoll npvenent was docunented for 12 seals that nade a
total of 13 novenents between Lisianski |sland and either French
Frigate Shoals, Laysan Island, or Pearl and Hernes Reef (Tables
4.5a and b).

Factors Affecting Survival

Attacks by | arge sharks, nounting attenpts by nales,
ent angl enent, emaci ati on, and unknown factors led to 14 life-
t hreateni ng conditions, which resulted in the confirmed death of
2 animal s and probable death of 1 seal (Table 4.6). One nobbing
event was observed and involved 5 adult nmales with an adult
femal e who was uninjured. No seals were known to have died or
di sappeared followi ng mal e-nmounting injuries. Seven

entangl enents involving six seals were observed: in one event,
the seal escaped by itself and in six incidents the seal was
rel eased by researchers. In addition to the cases sumari zed in

Table 4.6, a pup was extrenely undersized (63 cmaxillary girth)
after conpleting a full nursing period (43 days). The seal was
observed through the end of this study, though it was not
expected to survive the year
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Table 4.1.--Summary statistics for censuses (n = 22) of Hawaii an
nonk seal s at Lisianski Island fromMarch 31 to
July 24, 1996.

Mean nunber of St andar d

Si ze/ Sex I ndi vi dual s devi ation
Adul ts 47. 4 6.8
Mal e 26.0 4.9
Fermal e 20. 3 4.2
Unknown 1.1 1.2
Subadul ts 12.0 4.2
Mal e 5.6 2.6
Fermal e . 8 2.5
Unknown .5 1.1
Juveni |l es 4.0 2.0
Mal e 1.5 1.0
Fermal e 2.4 1.5
Unknown 0.2 0.5
Pups 14. 3 3.5
Mal e 6.0 2.0
Fermal e .9 2.7
Unknown 0.5 1.0
Nonpup Tot al 63.4 8.3

Grand Tot al 77.7 10.0
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Tabl e 4.2.--Conposition of the Hawaiian nonk seal popul ation at
Li si anski Island during the spring and sunmer of
1996. Includes all pups born during the cal endar
year.

Nunmber of seal s

Sex ratio
Size Mal e Fermale Unknown Tot al mal e: femal e
Adul ts 78 50 0 128 1.6:1
Subadul ts 17 16 0 33 1.1:1
Juveni l es 6 10 0 16 0.6:1
Pups 10 13 12 24 0.8:1
Nonpup Tot al 101 76 0 177 1.3:1
G and Tot al 111 89 1 201 1.2:1

One neonatal pup death.
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Tabl e 4.3.--Summary of tagged known-age seals born at Lisianski
| sl and and resighted there in 1996.

Age Nurber originally Nunber resi ghted
(years) Sex t agged in 1996
14 Mal e 7 2
Femal e 6 3
13 Mal e 6 2
Femal e 18 7
12 Mal e 10 3
Femal e 5 2
11 Mal e 5 2
Femal e 9 2
10 Mal e 11 5
Femal e 9 4
9 Mal e 12 2
Femal e 6 0
8 Mal e 10 5
Femal e 8 6
7 Mal e -- - -
Femal e -- --
6 Mal e 8 4
Fenal e 9 3
5 Mal e 9 5
Femal e 6 2
4 Mal e 13 6
Femal e 8 4
3 Mal e 4 2
Femal e 9 3
2 Mal e 4 2
Femal e 5 2
1 Mal e 7 2
Femal e 10 5
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Tabl e 4.4a.--Summary of Hawaiian nonk seal s born at Lisianski
I sland in 1996.

Nunber of pups

Event Mal e Femal e Unknown Tot al
Born 10 13 1 24
Died prior to weaning 0 0 1 1
Still nursing 1 0 0 1
Weaned 9 13 0 22
Tagged 9 13 0 22

Tabl e 4.4b.--Summary of nursing periods and neasurenents of
weaned pups at Lisianski Island in 1996. Nursing
peri ods were cal cul ated where both birth and weani ng
date ranges were <4 days. All neasurenents were
taken within 2 weeks after weaning.

Nur si ng peri od Axillary Strai ght dorsal
(d) girth (cm length (cm
Mean 37.2 102. 8 124.8
St. Dev. 4.7 11.3 7.7

n 16 22 21
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Tabl e 4. 5a. - - Known novenent of Hawaiian nonk seals to Lisianski
I sland fromother locations in 1996, sunmarized by
novenent s between two | ocations. No seals nade nore
t han one trip.

Original location Nunmber, size, and sex cl ass

Laysan | sl and 1 adult fenale,
3 subadult femal es

Pearl and Her nes Reef 1 subadult female

Tabl e 4.5b. --Known novenent of Hawaiian nonk seals from Lisianski
Island to other locations in 1996, summari zed by
novenent s between two | ocations. No seals nade nore
t han one trip.

Desti nati on Nunmber, size, and sex cl ass

French Frigate Shoal s subadult mal e

Laysan |sl and adult femal es,

subadult femal e

Pearl and Her nes Reef adult fenunl e,

subadult femal e

N =
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Tabl e 4.6.--Factors affecting Hawaiian nonk seal survival at
Li si anski Island in 1996.

Qut cone
Size Sex Total Injured Died Probably died
Attack by Large Shark
Adul t Mal e 1 1 0
Juvenil e Femal e 1 1 0
Mounting by Ml e
Adul t Femal e 22 1 0 0
Ent angl enent
Subadul t Femal e 1° 0 0 0
Weaned Pup Ml e 3k 0 0 0
Femal e 3° 0 0 0
Emaci ati on
Adul t Mal e 1 0 0 1
Unknown
Adul t Mal e 1 0 1¢ 0
Nursi ng Pup Unknown 1° 0 1 0

%A nobbi ng event was observed involving five adult males with an
adult femal e who sustained no injuries.

®Seal (s) rel eased uninjured by observers.

‘One seal was entangled twice: once it disentangled itself and
the other tinme it was rel eased by observers. The other seal was
rel eased by observers. Both aninmals were uninjured.

iSeal was lethargic and later found dead with severe shark
injuries.

‘Deconposed carcass was found at the beginning of the season.



CHAPTER 5. THE HAWAI | AN MONK SEAL ON
PEARL AND HERMES REEF, 1996
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Pearl and Hernes Reef (lat. 27°55'N, long. 175°45'W is one
of the major haul out and pupping |ocations of the Hawaiian nonk
seal. This atoll is located ca. 1,900 km northwest of Cahu in
the Northwestern Hawaiian |Islands, and is part of the Hawaiian
I sl ands National WIldlife Refuge (Fig. 1.1). Pearl and Hernes is
conmposed of four vegetated and three non-vegetated sand i sl ands
enclosed in a fringing reef (Fig. 5.1).

RESEARCH

The National Marine Fisheries Service (NVMFS) began research
on Hawaii an nmonk seals at Pearl and Hernmes Reef in 1982. In
1996, research was conducted by NMFS during April 26-July 27.

The perinmeters of the four |arger vegetated islands were divided
I nto sectors using natural |andnmarks. Research objectives for
the Pearl and Hernes nonk seal population in 1996 were to conduct
basi ¢ popul ation research as outlined in Chapter 1, docunent all
births during the research period, and renove or destroy
hazardous mari ne debris fromall haul out areas.

Censuses and Patrol s

Atol|l censuses (n = 8) were conducted every 5 days, on
average, during May 14-July 11, beginning at 1000 Hawaii standard
time and continuing for approximtely 7 hours. Al islands were
censused on foot by one or two persons. Patrols were conducted
opportuni stically on noncensus days to resight seals tagged in
previ ous years.

| ndi vi dual Ildentification

A total of 232 individuals (207 excluding pups) were
i dentified by existing or applied tags, bleach marks, scars, or
natural markings. Al weaned pups (n = 23) were tagged with
Tenpl e Tags and passive integrated transponder (PIT) tags. Two
i Mmature femal e seals were al so tagged with Tenpl e Tags.

Col l ection of Sanples

Forty-one scat and spew sanples were collected. Tissue
sanpl es were collected fromnine seals during tagging. In total,
241 pieces of potentially entangling debris were inventoried and
destroyed, representing all of the potentially dangerous debris
present on beaches and haul out sites in 1996. Large anmounts of
hazar dous debris on offshore patch reefs and the outer barrier
reef could not be renoved safely and were left in place.
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RESULTS
Popul ati on Abundance and Conposition

The neans (£SD) for eight atoll censuses were 86.5 seals
(£12.9) including pups, and 72.5 seals (£13.4) excluding pups
(Table 5.1). The total spring-sumer popul ation was 223
i ndi vi dual s, 198 excluding pups (Table 5.2). The sex ratios of
nonpup i mmature seals and adults were 1.0:1 (37 nal es: 37 fenal es)
and 1.1:1 (63 nales:57 femal es), respectively. The nunbers of
tagged known-age seals born at Pearl and Hernmes Reef during the
period from1983 to 1996 and resighted there in 1996 are
summari zed in Table 5. 3.

Repr oducti on

At | east 25 pups were born: 23 were weaned and 2 pups were
still nursing at the end of this study (Table 5.4a).
Measur enent s of weaned pups are summarized in Table 5. 4b.
Twenty-five of fifty-seven (44% adult-sized fenmales were
parturient.

Interatol|l Mvenent

Interatoll novenent was docunented for 19 seals that nade a
total of 27 novenents between Pear|l and Hermes Reef and either
Li sianski, Mdway, or Kure Atoll (Tables 5.5a and b).

Factors Affecting Survival

Ent angl enent and unknown factors led to four life-
threatening conditions (Table 5.6). Three weaned pups (two
mal es, one fenale) were entangled in marine debris, rel eased by
observers, and resighted afterwards. No deaths were observed at
Pear|l and Hermes reef in 1996.
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Table 5.1.--Summary statistics for atoll censuses (n = 8) of the
Hawai i an nmonk seals at Pearl and Hernmes Reef, from
May 14 to July 11, 1996.

Mean nunber of St andar d

Si ze/ Sex I ndi vi dual s devi ation
Adul ts 48. 3 9.3
Mal e 17.5 2.9
Fermal e 19.0 3.2
Unknown 11.8 5.6
Subadul ts 14.0 6.7
Mal e .0 4.3
Fermal e 4.3 2.4
Unknown . 8 1.2
Juveni |l es 10.1 2.9
Mal e . 8 1.6
Fermal e 4.6 2.4
Unknown 1.8 1.2
Pups 14.0 1.9
Mal e 5.6 1.9
Fermal e 6.6 1.8
Unknown 1.8 1.2
Nonpup Tot al 72.5 13. 4

Grand Tot al 86.5 12.9
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Tabl e 5.2.--Conposition of the Hawaiian nonk seal popul ation at
Pear| and Hernes Reef during the spring and sumer of
1996. Includes all pups born during the cal endar
year.

Nunmber of seal s

Sex ratio
Si ze Male Fermale Unknown Tot al mal e: fermal e
Adul ts 63 57 3 123 1.1:1
Subadul ts 25 16 0 41 1.6:1
Juveni |l es 12 21 1 34 0.6:1
Pups 11 12 2 25 0.9:1
Nonpup Tot al 100 94 4 198 1.1:1
G and Tot al 111 106 6 223 1.0:1
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Tabl e 5.3.--Summary of tagged known-age seals born at Pearl
Her nes Reef and resighted there in 1996.

and

Age Nurber originally Nunber resi ghted
(years) Sex t agged in 1996
13 Mal e 8 4
Femal e 2 1
12 Mal e 5 2
Femal e 8 2
11 Mal e 9 1
Femal e 6 4
10 Mal e 10 4
Femal e 7 3
Unknown 1 0
9 Mal e 14 7
Femal e 7 2
8 Mal e 12 10
Femal e 6 2
7 Mal e 8 5
Femal e 6 3
6 Mal e 5 3
Femal e 1 0
5 Mal e 10 8
Femal e 11 5
4 Mal e 13 9
Femal e 10 7
3 Mal e 14 6
Femal e 7 5
2 Mal e -- --
Fenal e -- --
1 Mal e 16 12
Femal e 11 7
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Tabl e 5.4a.--Summary of Hawaiian nonk seals born at Pearl and
Her res Reef in 1996.

Nunber of pups

Event Mal e Femal e Unknown Tot al
Born 11 12 2 25
Died prior to weaning 0 0 0 0
Still nursing 0 0 2 2
Weaned 11 12 0 23
Tagged 11 12 0 23

Tabl e 5.4b.--Summary of neasurenents of weaned pups at Pearl and
Hermes Reef in 1996. All neasurenents were taken
within 2 weeks after weani ng.

Strai ght dorsal

Axillary girth (cm length (cm
Mean 107.6 129. 6
St. Dev. 7.3 4.8

n 15 15
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Tabl e 5. 5a. -- Known novenent of Hawaiian nonk seals to Pearl and
Her mes Reef fromother |ocations in 1996, sunmarized
by novenents between two | ocations. No seals nade
nore than one trip.

Original location Nunmber, size, and sex cl ass

adul t fenal e,
subadult femal e

Li si anski | sl and

M dway Atol | adul t mal e,
adult femal es,
subadul t nal e,
subadul t femal e,

juvenile male

Kure Atoll adul t mal es,

subadult mal e

PN RPRRAR R

Tabl e 5. 5b. --Known novenent of Hawaiian nonk seals from Pearl and
Hermes Reef to other |ocations in 1996, summuari zed
by nmovenents between two | ocations. No seals nade
nore than one trip.

Desti nati on Nunber, size, and sex cl ass

Li si anski |sl and subadult femal e

M dway Atol | adul t mal es,
adult femal es,
subadul t nal e,
subadul t femal e,

juvenile male

Kure Atoll adul t mal e,
adult femal e,
It nale

subadu

RPRRE RPRRPRAW P
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Tabl e 5.6.--Factors affecting Hawaiian nonk seal survival at
Pear| and Hernmes Reef in 1996.

Qut cone
Size Sex Total Injured D ed Probably died
Attack by Large Shark

(none observed)
Mounti ng by Ml e
(none observed)

Ent angl enent

Weaned Pup Male 2° 0 0
Weaned Pup Fenul e 12 0 0
Unknown
Adul t Mal e 1 1 0 0

%Seal (s) released uninjured by observers.
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M dway Atoll (lat. 28°15' N, long. 177°35" W has
hi storically been one of the mgjor haul out and pupping | ocations
of the endangered Hawaii an nonk seal, although current popul ation
| evel s and pup production are low. This atoll is |located 2,100
km nort hwest of OGahu in the Northwestern Hawaiian |slands (Fig.
1.1) and conprises a circular fringing reef approximately 9 kmin
di ameter, enclosing a | agoon and three permanent islands (Sand,
Spit, and Eastern Islands) inside the southern part of the reef
(Fig. 6.1). Eastern and Spit |Islands are uninhabited. Sand
Island was the site of a U S. Naval Ar Facility until 1993 when
the facility was closed. The Navy has vacated the atoll and
primary managenment authority has been transferred to the U S.
Fish and Wldlife Service (USFW5), which has maintained a refuge
(Mdway Atoll National WIldlife Refuge) at the site since 1988.

Beach counts of the Hawaiian nonk seal at M dway Atol
averaged 56 animals in the |ate 1950s (Kenyon, 1972) but declined
severely by the late 1960s; a single seal was observed during an
aerial survey in 1968 (Kenyon, 1972). Fromthe late 1960s to the
| ate 1980s the population failed to recover, but recent
assessnents suggest that recovery nmay be begi nning due to
immgrants fromKure Atoll and Pearl and Hernmes Reef and an
I ncreasi ng nunber of seals born on Mdway Atoll. The earlier
counts indicate that the Mdway popul ati on has significant
potential for growth, and recovery of this population is an
| mport ant managenent goal .

RESEARCH

Research was conducted by the National Marine Fisheries
Service during March 29-May 1 and July 30-August 1, 1996.
I nci dental observati ons were recorded by USFWS personnel during
the rest of the year. The perineters of the three permanent
i sl ands were divided into sectors using artificial or natural
| andmar ks. Research objectives specific to this population in
1996 included the identification of all seals in the resident
popul ati on, estimation of the proportion identified using
sighting probability cal cul ati ons, and taggi ng pups.

Censuses and Patrols

Atoll censuses (n = 11) were conducted every 2-3 days, on
average, fromMarch 31 to April 26. Al islands were censused on
foot by one or two persons. Each atoll census began between 0700
and 1400 Hawaii standard tinme, and ended between 0950 and 1650.
Beach counts of Sand Island (n = 10), Eastern Island (n = 1), or
Spit Island (n = 3) were conducted on non-atoll census days
during March 29-May 1 to identify and resight seals.

| ndi vi dual Ildentification



66

A total of 45 individuals (38 excluding pups) were
identified by existing or applied tags, bleach marks, scars, or
natural markings. One juvenile seal was identified in January by
USFWS personnel, but was not subsequently resighted. Five weaned
pups were tagged with Tenple Tags, and one of these sane pups was
al so tagged with passive integrated transponder (PIT) tags.

Col l ection of Sanples

Ti ssue sanples were collected fromtwo seals during
t aggi ng.

Speci al Studi es
Si ghting Probability Cal cul ati ons

Probability cal cul ati ons suggested that the 43 seals
identified during March 29-May 1 may have been virtually the
entire "popul ation” using Mdway |Island at that tine, but there
may have been one or two ot her seal s undetected.

RESULTS
Popul ati on Abundance and Conposition

The neans (xSD) for eleven atoll censuses were 16.1 seals
(£3.5) including pups, and 12.7 seals (+3.3) excluding pups
(Table 6.1). The total spring-sumer popul ati on was 42 seals, 35
excluding pups (Table 6.2). This total includes all seals
observed at M dway |sland during March 29-May 1 (43 seals) plus
an additional nursing pup observed July 31, but mnus two adult
femal es that pupped at Pearl and Hernmes Reef in 1996 and are thus
I ncluded in the Pearl and Hernes popul ati on.

The estimation of popul ati on abundance i s confounded by
novenent of seals anmong M dway Atoll, Kure Atoll, and Pearl and
Hermes Reef. Because of the relatively short study period, it is
difficult to distinguish transient visitors fromresident seals.
Further study of this population is needed to identify resident
seal s and thereby provide a nore reliable neasure of abundance at
M dway Atoll.

The nunbers of tagged known-age seals born at M dway during

the period from 1988 to 1995 and resighted there in 1996 are
sunmarized in Table 6. 3.

Repr oducti on
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At | east seven pups were born: five weaned, the fate of one
was unknown, and one was still nursing at the end of this study
(Table 6.4). None of the weaned pups were neasured within 2
weeks of weaning. Seven of sixteen (44% adult-sized females
were parturient.

Interatol|l Mvenent

Interatol |l novenent was docunented for 21 seals that nade a
total of 29 novenents between M dway Atoll and either Kure Atoll
or Pearl and Hermes Reef (Tables 6.5a and b).

Factors Affecting Survival

Attacks by | arge sharks, entanglenent, and unknown factors
led to five life-threatening conditions (Table 6.6). Three seals
were entangl ed and were rel eased by observers. No deaths were
observed at M dway Atoll in 1996.
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Table 6.1.--Summary statistics for atoll census (n = 11) of
Hawai i an monk seals at Mdway Atoll from March 31 to
April 26, 1996.

Nunber of St andar d

Si zel Sex I ndi vi dual s devi ation
Adul ts 9.0 3.0
Mal e 1.8 1.1
Fermal e 7.2 2.6
Unknown 0.0 0.0
Subadul ts 1.0 1.0
Mal e 0.4 0.5
Fermal e 0.6 0.7
Unknown 0.0 0.0
Juveni |l es 2.6 1.1
Mal e 1.7 0.6
Fermal e 0.9 0.8
Unknown 0.0 0.0
Pups 3.4 1.3
Mal e 0.0 0.0
Fermal e 0.8 0.4
Unknown 2.5 1.1
Nonpup Tot al 12.7 3.3

Grand Tot al 16. 1 3.5
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Tabl e 6. 2.--Conposition of the Hawaiian nonk seal popul ation at
M dway Atoll during the spring and sumer of 1996.

Nunmber of seals

Sex ratio
Size Mal e Female Unknown Total nmale:fenale
Adul ts 9 16 0 25 0.6:1
Subadul ts 1 4 0 5 0.2:1
Juveni l es 3 0 5 1.5:1
Pups 2 4 1 7 1.0:1
Nonpup Tot al 13 22 0 35 0.6:1
G and Tot al 16 25 1 42 0.6:1
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Tabl e 6. 3.--Summary of tagged known-age seals born at M dway
Atoll and resighted there in 1996.

Age Nunber originally Nunmber resighted
(years) Sex t agged in 1996
8 Mal e 0 --
Femal e 1
7 Mal e 0 --
Femal e 0 --
6 Mal e 0 --
Femal e 0 --
5 Mal e 1 1
Femal e 1 0
4 Mal e 0 --
Femal e 1 1
3 Mal e 1 0
Femal e 0 --
2 Mal e 0 --
Femal e 0 --
1 Mal e 1 1
Femal e 6 2
Unknown 1 1




74

Tabl e 6.4.--Summary of Hawaiian nonk seals born at M dway Atol

in 1996.
Nunber of pups

Event

Mal e Femal e Unknown Tot al
Born 2 4 1 7
Died prior to weaning 0 0 0 0
Still nursing 1 0 0 1
Weani ng st atus unknown 0 0 1 1
Weaned 1 4 0 5

Tagged 1 4 0 5
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Tabl e 6. 5a. --Known novenent of Hawaiian nonk seals to M dway
Atoll fromother l|ocations in 1996, summarized by
novenents between two | ocations. No seals nmade nore
t han one trip.

Original location Nunmber, size, and sex cl ass

adul t mal es,
adult femal es,
subadul t nmal e,
subadult femal e,
juvenile male

Pearl and Her nes Reef

Kure Atoll adul t mal e,

adult femal e

PR RPRRERDMW

Tabl e 6. 5b. --Known novenent of Hawaiian nonk seals from M dway
Atoll to other locations in 1996, sumarized by
novenents between two | ocations. No seals nmade nore
t han one trip.

Desti nati on Nunmber, size, and sex cl ass

adult mal e,
adult femal es,
subadul t nmal e,
subadult femal e,
juvenile male

Pearl and Her nes Reef

adul t mal es,
adult fenal es,
subadult mal e

Kur e

RPON RRRPAR
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Tabl e 6.6.--Factors affecting Hawaiian nonk seal survival at
M dway Atoll in 1996.

Qut cone

Size Sex Total Injured Died Probabl y died

Attack by Large Shark
Juvenil e Fermal e 1 1 0 0
Mounti ng by Ml es
(none observed)

Ent angl enent

Weaned pup  Unknown 12 0 0
| mat ur e Unknown 28 0 0
Unknown
Adul t Fermal e 1 1 0 0

Al'l entangl ed seal s rel eased by observers.
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Kure Atoll (lat. 28°25 N, long. 178°10'W is one of the
maj or haul out and puppi ng | ocations of the Hawaiian nonk seal.

The atoll is located ca. 2,300 km northwest of Oahu in the
Nort hwestern Hawaiian Islands (Fig. 1.1) and is a seabird
sanctuary of the State of Hawaii. The atoll consists of a

circular fringing reef approximately 9 kmin dianmeter, the

encl osed | agoon, one pernanent vegetated island (G een Island),
two sand islets (Sand and Shark Islets), and a sonetinmes energent
area known locally as Stark Reef (Fig. 7.1). Until 1992, G een
Island was the site of a U S. Coast Guard (USCG LORAN station
comm ssioned in 1961 and staffed by 20-30 USCG personnel. In
July 1992, this station was closed and vacated by the USCG

| eaving the atoll uninhabited. 1In 1993, the USCG conpl et ed
renoval of buil dings and other structures on Geen Island.

The Kure Atoll popul ation of Hawaii an nonk seal s has been
growing in recent years due, in part, to a reduction of human
di sturbance, and to two capture and rel ease prograns designed to
I ncrease recruitnent of females. The Head Start Project (1981-
91) involved the capture and protection of weaned femal e pups
fromKure Atoll during the transition phase fromweaning to
i ndependent feeding. The Rehabilitation Project (1984-91, 1993-
95) involved the capture of undersized weaned femal e pups from
French Frigate Shoals, conditioning on Cahu, and then transport
to Kure Atoll for release. Continued nonitoring of seals
i nvol ved in these projects is considered inperative to evaluate
the projects' |ong-term success.

RESEARCH

The National Marine Fisheries Service (NVMFS) began research
on Hawaii an nmonk seals at Kure Atoll in 1981. |In 1996, research
was conducted by NVFS during April 28-July 25. The perineter of
G een Island was divided into eight sectors, using artificial or
natural | andmarks. Research objectives for the Kure Atoll nonk
seal population in 1996 are described in Chapter 1.

Censuses and Patrol s

Atoll censuses (n = 15) were conducted approxi mately every
5 days, weather permtting, fromMwy 11 to July 25. Each census
began at 1300 Hawaii standard tine and ended between 1400 and
1900. Al islands were censused on foot by one or two persons.
Stark Reef was not included in any atoll census or patrol.
Patrols were conducted to identify seals and nonitor |ocations
used by parturient females.

| ndi vi dual Ildentification

A total of 117 individuals (100 excludi ng pups) were
i dentified by existing or applied tags, bleach marks, scars, or
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natural markings. Al weaned pups (n = 16) were tagged with
Templ e Tags, and passive integrated transponder (PIT) tags.

Col l ection of Sanples

Ni nety-five scat and spew sanples were collected. Tissue
sanpl es were collected from 16 weaned pups during tagging. 1In
total, 844 pieces of potentially entangling debris were
i nventoried; 4 entanglenent itens were renoved from seals and
col l ected; the remai nder was destroyed before the end of the
field season.

RESULTS
Popul ati on Abundance and Conposition

The neans (£SD) for 15 atoll censuses were 46.7 seals
(£9.0) including pups, and 38.5 seals (x7.7) excluding pups
(Table 7.1). The total spring-sumer popul ation included 35
adult femal es and 56 i mmature individuals (subadults, juveniles,
and pups), of which 39 were subadults or juveniles (Table 7.2).
Al t hough the total nunmber of adult nales was not obtained due to
our inability to identify all individuals, it is estimted that
only a small, but unknown, nunber was not identified. The
nunbers of tagged known-age seals born at Kure Atoll during the
period from1981 to 1995 and resighted there in 1996 are
summari zed in Table 7. 3.

Repr oducti on

At |east 17 pups were born: 16 were weaned and 1 died
prior to weaning (Table 7.4a). Seven pups were known to have
weaned | ess then 2 weeks prior to being tagged, and their
measurements are summarized in Table 7.4b. O the 35 adult-sized
females identified in the spring-sunmer population, a m ni num of
17 were parturient (49% . Because eight pups weaned before field
observati ons comrenced in April, only nine parturient fenmales
were identified. Five of these nine females had been tenporarily
mai ntai ned as pups in the Kure Atoll Head Start enclosure (one in
1982, one in 1984, two in 1985, and one in 1988) and two others
were rehabilitated seals fromFFS introduced to Kure as yearlings
via the Head Start encl osure.

Interatol|l Mvenent
Interatoll npvenent was docunented for 16 seals that nade a

total of 17 novenents between Kure Atoll and either M dway Atoll
or Pearl and Hermes Reef (Table 7.5a and b).
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Factors Affecting Survival

Attacks by | arge sharks and entanglenent in debris led to
eight life-threatening conditions which resulted in the confirned
deaths of two animals and the probabl e death of another seal
(Table 7.6). A subadult fermale from FFS, rehabilitated and
rel eased at Kure in 1995, died as a result of a shark bite wound
to the ventrum A nale weaned pup was sighted with a | arge
gapi ng shark bite wound covering nost of his right side; the pup
subsequent|y di sappeared. Four entangl enents were observed: an
adult female fromFFS, rehabilitated and released at Kure in
1991, and two nal e weaned pups were seen entangl ed, and
subsequently rel eased by observers. One of these pups was
observed entangl ed, and then rel eased on two separate occasi ons.
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Table 7.1.--Sunmmary statistics for atoll
Hawai i an nmonk seal s at Kure Atol
July 25, 1996.
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censuses (n =

15) of

fromMy 11 to

Mean nunber of St andar d
Si ze/ Sex i ndi vi dual s devi ati on
Adul ts 21.1 5.2
Mal e 6.3 2.1
Femal e 11. 4 3.2
Unknown 3.4 1.6
Subadul ts 14. 3 3.7
Mal e 6.1 2.8
Femal e 6.5 1.4
Unknown 1.7 1.2
Juveni | es 2.9 1.2
Mal e 0.9 1.0
Femal e 1.3 0.7
Unknown 0.7 0.8
Pups 8.2 3.1
Mal e 5.3 1.5
Femal e 2.3 1.8
Unknown 0.7 0.9
Nonpup Tot al 38.5 7.7
Grand Tot al 46. 7 9.0




Table 7.2.--Conposition of the Hawaiian nonk seal
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popul ati on at

Kure Atoll during the spring and sunmer of 1996.
I ncl udes all pups born during the cal endar year.
Nunber of seal s
Sex rati

Si ze Mal e Fenmale Unknown Tot al mal e: f ema
Adul ts 242 35 0 592 0.7:1
Subadul ts 14 16 0 30 0.9:1
Juveni | es 4 4 1 9 1.0:1
Pups 10 0 17 1.4:1
Nonpup Tot al 422 55 1 98° 0.8:1
Grand Tot al 522 62 1 1152 0.8:1
A smal |, but unknown, nunber of adult mal es remi ned

unidentified at the end of the field season.
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Table 7.3.--Summary of tagged known-age seals born at Kure Atol

and resighted there in 1996.

Age Nurber originally Nurber resi ghted
(years) Sex t agged in 1996
15 Mal e 3 2
Femal e 5 1
14 Mal e 1 0
Femal e 3 2
13 Mal e 4 2
Femal e 0 - -
12 Mal e 4 1
Femal e 2 2
11 Mal e 2 1
Femal e 3 3
10 Mal e 1 1
Femal e 0 - -
9 Mal e 1 1
Femal e 3 2
8 Mal e 2 2
Femal e 5 2
7 Mal e 5 2
Femal e 4 1
6 Mal e 3 0
Femal e 3 2
5 Mal e 7 4
Femal e 6 3
4 Mal e 5 3
Femal e 8 5
3 Mal e 9 5
Femal e 4 2
2 Mal e 3 0
Femal e 0 - -
1 Mal e 6 4
Femal e 5 4
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Tabl e 7.4a.--Summary of Hawaiian nonk seals born at Kure Atoll in
1996.
Nunber of pups

Event Mal e Fermal e Unknown Tot al
Born 10 7 0 17
Died prior to weaning 0 1 0 1
Weaned 10 6 0 16
Tagged 10 6 0 16

Tabl e 7.4b.--Summary of nursing periods and neasurenents of
weaned pups at Kure Atoll in 1996. Nursing periods
wer e cal cul ated where both birth and weani ng date
ranges were <4 days. All measurenents were taken
wthin 2 weeks after weaning.

Nur si ng peri od Axillary Strai ght dorsal
(d) girth (cm length (cm
Mean 33.8 102. 6 124. 6
St. Dev. 3.5 9.0 8.0

n 3 7 7
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Tabl e 7. 5a. --Known nmovenent of Hawaiian nonk seals to Kure Atol
fromother |ocations in 1996, summarized by
novenents between two | ocations. No seals nade nore

t han one trip.
Original location Nunmber, size, and sex cl ass

adult mal e,
adult fennl e,
subadult mal e

Pearl and Her nes Reef

adul t mal es,
adult femal es,
subadult mal e

M dway At ol

RPON RRP

Tabl e 7.5b. --Known novenent of Hawaiian nonk seals from Kure
Atoll to other locations in 1996, sumarized by
nmovenent s between two | ocations. No seals nade nore
t han one trip.

Desti nati on Nunmber, size, and sex cl ass
Pear| and Her nes Reef 2 adult mal es,

1 subadult nmal e
M dway Atol | 1 adult nale,

1 adult fenmal e
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Table 7.6.--Factors affecting Hawaiian nonk seal survival at
Kure Atoll in 1996.

Qut cone
Size Sex Total Injured Dy ed Probably died
Attack by Large Shark
Subadul t Mal e 1 1 0
Subadul t Fermal e 1 0 1
Weaned pup Ml e 1 1 0 1

Mounti ng by Ml es
(none observed)

Ent angl enent

Adul t Femal e 12 0 0
Weaned pup Male 3? 0 0
Unknown
Nursi ng pup Fenale 1 0 1 0

Al'l entangl ed seals rel eased by observers.
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Fig. 8.1 Nihoa and Necker Islands in the Northwestern
Hawaiian Islands.
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Ni hoa Island (lat. 23°04'N, long. 161°55"W, Necker Island
(lat. 23°36'N, long. 164°42'W, and Gardner Pinnacles (lat.
25°00N, long. 167°55W are |located ca. 450, 750, and 850 km
respectively, northwest of Qahu in the Northwestern Hawaii an
Islands (Fig. 1.1). These islands lie within the Hawaii an
| sl ands National WIldlife Refuge. Although endangered Hawaii an
nonk seal s use these islands, pup production is Iimted by |ack
of haul out area.

RESEARCH

In 1996, data were collected by the U S. Fish and Wldlife
Service at Nihoa Island during July 9-26. The National Marine
Fi sheries Service collected data at Necker Island on April 19 and
August 4 and at Gardner Pinnacles on August 2. The perineters of
Ni hoa and Necker |slands were divided into 3 and 10 sectors,
respectively, using natural |andmarks (Fig. 8.1). Gardner
Pi nnacl es was considered 1 sector. Beginning in 1989, the nonk
seal popul ation at French Frigate Shoal s began to decline,
| argely from poor survival of juvenile seals. In 1996, research
obj ectives specific to the Nihoa and Necker 1|slands and Gardner
Pi nnacl es nonk seal popul ations included assessnent of the extent
of mgration from French Frigate Shoals to these locations to
determne if mgration nmay have contributed to the decline
observed at French Frigate Shoal s.

Censuses and Patrol s

Three counts were conducted on N hoa Island by one observer
during different tinmes of the day for approximately .2 to 1.4
hours. Incidental sightings were al so conducted
opportunistically to read tags previously applied to seals.

One census was conducted on Necker |sland by one observer
on April 19, beginning at 1000 Hawaii standard tinme and
continuing for approximately 5 hours. One incidental patrol was
conduct ed on August 4 to read tags previously applied to seals.
Data fromsatellite-tagged seals al so provided sighting data at
Necker 1sl and.

One census was conducted at Gardner Pinnacles by one
observer on August 2, beginning at 1715 Hawaii standard tine and
continuing for .9 hour.

| ndi vidual ldentification

On Nihoa Island, two seals were identified by existing
tags: one unknown-aged nmal e seal tagged on Laysan I|sland that
| ater translocated to the main Hawaiian |Islands in 1994, and one
femal e tagged at French Frigate Shoal s.
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On Necker Island, eight seals (four males, four fenales)
were identified by existing tags applied at French Frigate
Shoal s, including a 2-year-old female, two 7-year-old nales, a 9-
year-old nmale a 9-year-old female, a 12-year-old male, and two
12-year-old femal es. Four of these aninmals had been seen at
French Frigate Shoals in 1995. It is unlikely that mgration to
Necker |sland was the reason for the recent decline of juvenile
seals at French Frigate Shoals as only one tagged seal was
I mmature and 96% of the seals present during the census were
adul ts.

On Gardner Pinnacles, four male seals were identified by
tags or satellite tag transm ssions, including an adult of
unknown age, a 10-year-old, an 1l-year-old, and a 12-year-old.

Col l ection of Sanples
No sanpl es were coll ected.
RESULTS
Popul ati on Abundance and Conposition

The nmeans (+SD) for three counts conducted on N hoa Island
were 20 seals (*4.4) including pups, and 18 seals (+3.5)
excl udi ng pups. Because of Iimted effort, the conposition of
the spring-sumrer popul ati on was not determ ned.

The census total conducted on Necker I|sland was 28 seals;
no pups were observed. Because of limted effort, the
conposition of the spring-sumrer popul ati on was not determ ned.

The Gardner Pinnacles census total was three seals; no pups
wer e observed. Because of |imted haul out space on sl oping rocks
at low tide, there nmay not be a resident popul ati on present.

Repr oducti on

In 1996, at |east three pups (all nursing) were born on
Ni hoa Isl and and at | east two pups (one weaned nal e and one
nursing femal e) were born on Necker Island. No pups were sighted
at Gardner Pinnacl es.

Interatol|l Mvenent

Interatoll nmovenent was docunented for three seals that
made a total of three novenents between N hoa |Island and the main
Hawai i an | sl ands and French Frigate Shoals (Tables 8.1a and b).
Interatoll novenent was docunented for eight seals that nade a
total of 12 novenents between Necker |sland and French Frigate
Shoal s (Tables 8.1c and d). In 1996, three of the adult fenales
sighted at Necker 1sland subsequently noved to French Frigate
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Shoal s where they pupped. Four seals nmade a total of six trips
bet ween Gardner Pinnacles and French Frigate Shoals (Tables 8. 1e
and f).

Factors Affecting Survival

One female on N hoa Island received a potentially life-
threatening injury, probably caused by a cookie cutter shark, and
survived. Factors affecting survival were not observed on Necker
I sl and or Gardner Pinnacles in 1996.
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Tabl e 8. 1a. - - Known novenent of Hawaii an nonk seals to N hoa
I sland fromother locations in 1996, sunmarized by
novenents between two | ocations. No seals nade nore

t han one trip.

Original |ocation Nunmber, size, and sex cl ass

Mai n Hawai i an | sl ands 1 adult mal e

Tabl e 8. 1b. --Known novenent of Hawaiian nonk seals from N hoa
Island to other locations in 1996, summarized by

novenent s between two | ocations. No seals nade nore
t han one trip.

Desti nati on Nunber, size, and sex cl ass

French Frigate Shoal s 1 adult nmale,
1 adult ferale
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Tabl e 8. 1c. -- Known novenent of Hawaiian nonk seals to Necker

I sland fromother locations in 1996, sunmarized by

novenents between two | ocations. No seals nade nore
t han one trip.

Original |ocation Nunmber, size, and sex cl ass

French Frigate Shoal s 4 adult mal es,

3 adult females,
1 subadult female

Tabl e 8. 1d. - - Known nmovenent of Hawaii an nonk seals from Necker

Island to other locations in 1996, summarized by

novenents between two | ocations. No seals nade nore
t han one trip.

Desti nati on Nurmber, size, and sex cl ass

French Frigate Shoal s 1 adult nale,

3 adult fennl es
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Tabl e 8. 1le. --Known novenent of Hawaiian nonk seals to Gardner
Pi nnacl es fromother |ocations in 1996, summari zed
by novenents between two | ocations. No seals nade
nore than one trip.

Original |ocation Nunmber, size, and sex cl ass

French Frigate Shoal s 4 adult mal es

Tabl e 8. 1f. --Known novenent of Hawaiian nonk seal s from Necker
Island to other locations in 1996, sunmarized by
novenents between two | ocations. No seals nade npre
t han one trip.

Desti nati on Nunmber, size, and sex cl ass

French Frigate Shoal s 2 adult males
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Appendi x B. --Hawai i an nonk seal census formand 1996 census form
di rections.

(See follow ng pages.)
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1996
CENSUS FORM DI RECTI ONS

DATA TYPE
C= Census: A conplete, tinmed count on an island begun around
1300. Census is conducted as quickly as possible (while
gathering all information).
A = Atoll-w de census (rmust be conpleted within 2 days)
B = Behavi or patrol: A conplete, untined count where size, sex,

I D, and disturbance are recorded. Associations are coded if
they involve adult or subadult seals (Laysan and Lisiansk
I slands only in 1996).
P = Patrol: A conplete, untined count where size, sex, ID, and
di sturbance are recorded.
Incidental observ. (limt these, FW5 data, etc).
Tag status entry for non-active tags (tags not currently on
a seal). Record tag status in notes columms.)

COVMPUTER PAGE NO. Leave this blank during data collection. It wll be
assi gned and di spl ayed on the screen when you enter the
data. At that tinme, be sure to fill in the conputer page
nunber on your census form as this nunber is needed for
data retrieval

PAGE Page nunber within a census or patrol. For exanple, if the census
(or patrol) requires three pages, then mark the first page as "page 1
of 3" and so on. |If nore than one person conducts the census, then

conbi ne page nunbers; person A has pages 1 and 2, while person B has
pages 3 and 4 of a four-page census day.

| SLAND Name of island and atoll, e.g., East, FFS

OBSERVER Three initials. |If no mddle initial, use the first and | ast
bl ock.

TIME BEA N and END On a 24-hour clock, e.g., 6 p.m = 1800, for the group
of pages.

DATE The date that data are collected (in YYMVDD format).

NUVMBER Censuses, Atoll counts, Behavior patrols, and Patrols nust be
nunbered. Each data type will have its own three-digit nunber
series, starting with 001.

TEMP. Tenmperature in degrees Cel sius at beginning of census or patrol

W ND Speed: 0 no wi nd, calm (<5 knots)

1 = light breeze (5-15 knots)
2 = strong wi nd (>15 knots)
Direction: NN, NE, EE, SE, SS, SW WV NW
Thus, 2 NN = strong wind fromnorth
CLQUD Cl oud cover: 00 = no clouds
01-09 = 10 to 90% cover
10 = 100% cover
PREC. Precipitation: 0 = no precipitation or trace
1 =mst/drizzle
2 =rain
3 =intermttent rain
CONTI NUE If the same seal sighting is recorded on several lines for any

reason (e.g., additional tag or association, behavior at a later
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ti me, change of beach position), put the original |ine nunber you
are continuing fromhere. Lines may be continued only within the
sane page. All fields from SECTOR through MOLT will be copied
fromthe original line if left blank on the continuation |ine.
Several |ines can have the sane continuation |ine nunber.

The tine should be recorded for each seal sighting, on a 24-hour
cl ock

Location on island (e.g., 1-20 on Laysan)
Speci al codes as foll ows:

00 = unknown sector

77 = pen

88 = offshore spit

99 = island not present

s estimated using a classification schene from Stone (1984), using

the followi ng term nol ogy:

TI VE

SECTOR

SIZE Size i
Juveni

Il e Sort, slight seals fromthe length of a weaned pup (about
138 cn) to 20-30 cmlonger, including yearlings, and perhaps
younger seals, up to perhaps 3 years. Distinguished from
pups by thinness and pel age col or.

Subadul ts Seal s perceptibly | onger than juveniles up to breeding size;

| ess robust than adults, generally with |ighter pel age
Immature seals likely from3 or 4 to 5 or 6 years.

Adul t Reproductively active or breeding size seals at |east as
| ong as known breeders. Mature or probably mature seals.
Adult fenmal es often have extensive back scars or wounds;
adult nal es usually dark, including venter, and extensively
scarred.
Code size as follows
Nur si ng pups
P = Nursing pup
P1 = Nursing pup, winkles
P2 = Nursing pup, no winkles
P3 = Nursing pup, blinp, black
P4 = Nursing pup, nolting
P5 = Nursing pup, nolted
PW= Prematurely weaned/ undersi zed weaned pup (weaned <2 wks ago
and <90 cmgirth)
W = Weaned pup
| mmat ur es
I = Immuature
J = Juvenile
J1 = Juvenile
J2 = Juvenile Il
S = Subadult
S3 = Subadult 111
S4 = Subadult |V
Adul t s
A = Adult
Unknowns

Turtle

U = Seal of unknown size

S
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T = Turtle
Tl = Turtle, juvenile (<65 cm
T2 = Turtle, subadult (65-80 cm
T3 = Turtle, adult (>80 cm
M= Ml e nipples
F = Fenual e Female _—=
U = Unknown

:

jumbilicus

S

v
penile opening and groove

Locati on of

seal or turtle

when observer

cones abreast of animal (e.g., if seal is seen in the water froma
di stance and yet is on the beach when the observer cones abreast,
the seal is recorded as being on the beach). Wen recording mal e-
mal e interactions (at Laysan and Lisianski |Islands in 1996), nake
a continuation line previous to the original line to indicate that
t he seal changed beach position before you cone abreast of it.

animal floating or swmring in water (not included in census
tally but may be used for behavioral data or other analysis)
on the beach

on an of fshore rock (not included in census tally)

data not taken

It is assuned that condition is recorded for all seals (except
nursi ng pups) on census or atoll count. Al ways record the
condition of the nmomand pup on their first sighting post-partum
and post-weani ng, regardless of data type. Always note condition
when recording a survival factor

X©OR O
TR

Condi ti on codes:

M = medi um

P = probably pregnant
F = fat

T =thin

X = data not taken

If the condition code is |left blank, condition is assuned to be
medi um

These fields can be used to record either a tenporary or pernanent
I D nunber. Use continuation lines to record both a tenporary and
per manent nunber, or two tenporary nunbers.

I ndi cat e whether the nunber in the subsequent field is a tenporary or
per manent | D nunber.

T
P

tenporary | D nunber (or bleach nunber)
per manent | D nunber

TEMPORARY I D NO. Record the tenporary |ID nunber (or bleach nunber) of seal if

known; right justified. This field nay be used for any
tenporary nunber. Use separate nunber series for bleach and

various types of tenporary nunbers. |If a nunber is
i nconpl etely read, use dashes as place-holders within the
nunber to indicate mssing digits (e.g., incompletely read

bl each 152 nmay be coded -52, 1-2, or 15-).
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? col um:

0 seal is definitely unmarked; can coexist with a tenporary
nunber, or with a bleach nunber if bleach hasn't taken yet
or the number has nolted off

1= bl each is present, but the nunber is questionable

4 = partially read bl each nunber conpleted from other data

5 = i nconpl etely read bl each nunber, but partial data are
certain (if seal can't be identified by ID or Tag #)

6 tenporary nunber valid for this survey only, use for data

types C, A, B, or P (for unident. cruisers noving ahead of
you on census, etc.).
bl ank = number is certain and conplete if present

PERVANENT I D NO Record the four-digit permanent |D nunber of seal if known
(put both the island-specific prefix and next digit in the
first box provided).

? col um:

0 = seal is definitely not an | Ded ani nal

1= I D number is questionabl e

blank = 1D nunber is certain and conplete if present
TAG NO. Tag nunber if known; right justified. |If a nunber is

i nconpl etely read, use dashes as place-holders within the nunber
to indicate mssing digits. Put the al pha prefix of the tenple
tag (conbined with tag ? columm code = 5) if you can determnine the
hole drilling pattern, but can't decipher the nunmber (e.g. A--RT5

for aright tan tag with a 1983 drill pattern). Record the |ast
five digits of a 10-digit PIT tag (put all 10 digits in the
not es) .

L/ R Tag position
L =tag on left flipper

tag on right flipper
fl

R i
tags on both i ppers (enter one tag nunber)

B

code -see the Tag Sanple Kit if unsure of the colors
e tags O her tag types
yel | ow (FFS) M = nmetal, Monel

tan/ brown (Laysan) P = plastic, Riese

green (Lisianski) C=clear, PIT tag

bl ue (Pearl & Hernes)

silver/gray (Kure)

red (M dway, Necker, N hoa, Miin Islands)

o
—_-

e

DXUJG')—|-<—|Q
L U U =

? col um:

seal is definitely not tagged

seal is tagged, but the number is questionable

partially read tag conpleted from ot her data

i nconpletely read tag, but partial data are certain (if sea

can't be identified by ID or Tenporary #)

Tag lost/unreadable. Fill out tag position (L/R) and the

tag condition event with codes L or U Conplete the tag

nunber and col or from other data before entry.

bl ank = tag information is certain if present. Partial data
(either Tag #, position, or color not filled) are K
and will be conpleted by conputer if the seal is
identified by ID, Tenporary #, or Tag #. The conputer
will only fill blank fields, so an inconplete Tag #

o bk, O
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nust be conpleted by hand (use a "4" in the tag ?

col um) .
MOLT Percent age of ol d pelage |ost, optional for nursing pups
bl ank = no nol ting evident
0-9 = 1to 99% nolted
0 = nolting, but less than 10% 1 = 10-19% ... 9 =

90-99% The first record of a >2 nolt is considered

the first day of true nolt.
10 = 100% nol ted, freshly nmolted, required for the first
nonth after nolt. Put both digits of the 10 in the

si ngl e box provided.

? col um:
0 = seal is definitely not nolting
1 = seal is nmolting, but %nolt estimate is questionable. My
or may not include an estimate in the nolt columm
DI STURB The degree to which the seal nay have been di sturbed by
observer

no di sturbance, or seal nerely raised its head or |ooked at
observer - If colum blank, 0 is assumed

seal vocalized, gestured, or noved <2 body | engths

seal alerted to observer and noved >2 body | engths

seal alerted to observer and fled into water

WN - o

ASSCCI ATI ON DATA Use continuation lines to record nore than one
association. Don't record associations involving
turtles. Record detailed association data at Laysan and
Li sianski Islands in 1996. At other |ocations, record
mot her - pup pairs and unusual events. At all |ocations
except Laysan and Lisianski Islands, the X code will be
filled in by conputer to indicate that standard
associ ati on data was not recorded on Census or Atol

Count .

Active associ ations
1) noted for all except behaviors between nother and nursing pup

2) must take place within 30 m of observer
3) subjects may be any distance apart

Spati al associ ations
1) noted as observer comes abreast of the subject

2) individual seals
- nother-pup pair (N: any distance
- all others (L): distances <10 m away, record two nearest
nei ghbors in straight Iine of sight, can be on opposite

sides of a |og.

LI NE NO. Identity of the other seal in the association. Put its line
nunber here (note line nunber refers to within sane census page
only).

DI ST. Cl osest di stance during behavi or

0 = body cont act
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1 =<2 m

2 =2-5m

3 =>5 m(>5 mbut <10 min the case of L behavior code)
BEHAVI OR Up to four behaviors may be recorded for each association, but N,

X, and O shoul d not appear together with other behaviors
Behaviors B and Mrequire distance = 0. Wth the exception of
Chases, Jousts, and Mounts, only record repetitive, sequentia
behavi ors once (for exanmple, if an ani mal approaches three tines
in arow code one A). If vocalizations occur, only code V once
(whet her or not they are sequential).
1) individual sea
a) active behavi or
A = approach/investigate/sniff/nudge
B =bite
Bl = bite, nip
B2 = bite, draws bl ood/breaks skin
C = chase
Cl = chase, <2 body | engths*
C2 = chase, >2 body | engths*
D = seal displaces another (see CONTEST RULES)*
F =flee
F1 = fl ee/ nove away, <2 body | engths
F2 = fl ee/ nove away, >2 body | engths nove away
J = joust

J1 = joust <30 s*
J2 = joust >30 s* spar/fight*
M = nount/attenpted
ML = nount/attenpted nmount <30 s
M2 = nount/attenpted nmount >30 s
P = play*
R = submissive roll/present ventra
V = vocalize
Z = cruising. A/'S4 nale only behavior (actual sex may be

unknown). Does not require a |line nunmber reference to
anot her seal, but nay have one)

b) spatial association
N = nother-pup pair (any distance), does not inply actua
nursing behavior. This is the only association
recorded between not her-pup pairs.
L = association by location only (distance <10 m apart, for
al |l except nother-pup pairs)

c) optional codes

L1 = pair assoc.* A/ S4 male actively defends an adult
femal e or imuature of either sex (actual sex may be
unknown), or establishes a pair relationship with a
femal e or i mature after displacing another nale.
Code the L1 relationship before and after contest if
di spl acenment occurs.
| oser*
W nner *
= tie*
Note: codes Q W and Y are used for A/S4 nal e-nmal e contests only,
al t hough the actual sexes may be unknown (in which case record as
t hough they were known to be nal es); see the attached CONTEST
RULES.

<50
[ I

* requires a corresponding code on the line of the associated sea
Code Correspondi ng code
C C, C............. F, F1, or F2
Do F, F1, or F2
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J, J1, J2............. J, J1, and J2 respectively
P P
L. ... L1
Q. w
W. . oo Q
Y Y

2) not hing near by
O = no behavi or or associ ation

3) no data
X = no association data recorded on Census or Atoll Count

NOTES- - There is roomto code 2 different notes. Al ways use the first colum
first. Code an Hif you have handwitten notes on the observation. Put
handwitten notes on the bottom of the census form |abeled by |ine nunber.
If nore than two note codes apply, use continuation |lines.

artwork (scars drawn)

birth, 1st sighting post-partum (nom and pup)

seal is green with al gae

handwritten notes

mar ked, bl each nunber 1st applied/reapplied post-nolt

weani ng, 1st sighting postweani ng (pup)

pup exchange, 1st sighting after exchange (nmom and pup)

di sturbance is to "bystander" seal during non-survey activity such
as tagging.

<XSZTIQW>

FOR DATA TYPE "T", STATUS OF NON- ACTI VE TAGS
F = found
R = recovered fromseal in hand

EVENT These colums are used to record a variety of data. The codes used wll
depend upon the type of event that you wish to record. Left justify
your codi ng:

TYPE CCDES CONTENT
COLUWN

F = survival factor ONLY RECORD RESI GHAT OF A SURVI VAL FACTOR
AS AN EVENT | F THERE ARE | MPORTANT
CHANGES TO DOCUMENT, SUCH AS A NEW
WOUND, HEALI NG DEATH, ETC

1-3 Survi val Factor nunber
4 Factor Type. |If seal is dead, always
record factor type "D' on ORI G NAL LI NE.
For mobbi ngs/ harassnments, al ways code
a census entry with factor type "M for
the victimat the beginning and end of
the incident. herw se, you only need
to record the nost appropriate factor
type if nore than one applies.
= death
wound
ent angl enment
very thin (enaciated)
i1l ness/abnor nal
nobbi ng/ har assnent
ot her
5 Partici pant type (for nobbings/

OZ—<mMsOo
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harassnments only)
V = victinisubj ect
M = nmal e aggressor

H = handling of wild seal FOR SEAL CAPTURES OR RELEASES, RECORD
DETAI LS ON El THER THE CAPTURE OR RELEASE
FORM  OTHERW SE, RECORD DETAI LS ON THE
TAGG NG HANDLI NG CARD.

1 Handl i ng type
T = tagging (w restraint)
M = measuring (includes wei ghi ng)
A= all (both tagging and
measuri ng)
R = renot e tagging
D = di sent angl e
I = i nst rument
B = bl eedi ng
C= take into captivity
F = free fromcaptivity
o= ot her

TYPE CODES CONTENT
COLUMN

P = photo RECORD | MPORTANT DESCRI PTI ONS AND ANY
NON- SEAL PHOTOS | N HANDWRI TTEN NOTES,
AND TRANSFER TO THE PHOTO COWMENT FORM

1 Type of photo
S = slide
P = print
2-3 Rol | nunber (pad with zeros)
4-5 Franme nunber (pad with zeros)
6 Si de
L = left lateral or flipper
R = right lateral or flipper
D = dorsal side
VvV = ventral side
B = both (used for rear flippers
only)
X ot her, describe in hand-

written NOTES
7 Part
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head

anterior body (neck and
shoul der s)

m dbody (behind foreflippers
and before posterior)
posterior body (behind m dbody
and before rear flippers)

= foreflipper; wite whether
dorsal /ventral in comrents

= rearflipper; wite whether
dorsal /ventral in comrents

= overall view of a particular
si de

Ventral = ot her, describe in comments

8 Pur pos
e

/ R lat

=
23

X O ®m® M TV ZT >I
I

| =
i den
tifi
cati
on
F = survival factor (link with
survival factor EVENT using
continuation |ines)
X = ot her, describe in coments

TYPE CODES CONTENT
COLUWMN

T = tag condition RECORD HERE FOR ACTI VE TAGS (TAGS ON
SEALS) ONLY

1 Wb
A-D = frominner (nmedial) to outer

web

ankl e

posteri or

unknown

E
P
U

2 Side of tag, the dorsal tag side is on
the dorsal flipper surface unless the
tag is reversed. For Tenple Tags, the
dorsal side is the bigger side; for
Ri ese and Metal (Mnel) tags, the dorsa
side is the "nale" side. For PIT tags,
code the side as B (both).

D = dor sal
V = ventr al
B = bot h
U= unknown
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3 Condition, code U (unreadable) if cannot
use tag to ID seal (i.e., if broken so
nunber gone). Also code Ufor a PIT tag
if you completely scan for it but get no
reading. Conbine the L or U codes with
the tag questionabl e code of 8. Code
nore than one condition using
continuation |ines.

br oken

faded col or

good

tag | ost

no/ partial resin

ot her

pul I'i ng out

unr eadabl e

tag side reversed

no. worn/ abraded

S<CTOozZrOmMw

Addi tional notes:

1

Al'l original nmonk seal data should be coded in pencil. Never erase data
once you have left the recording site. Instead, cross errors out with a
single line. Field editing is editing before running the data entry and
checking program All field editing by the data collector should be in
blue, and field editing by others should be in red. As soon as you
begin the entry and checking program the conputer will assign the
conput er page nunber and display it on the screen. At this point, be
sure to fill it in on your census form Al editing after this point
should be in orange. After conpleting the entry and checki ng program
check off and initial the ENTERED box on the census form

A separate data sheet should be filled out for each date, observer, data
type, and island within an atoll. If no seals are present, you should
still fill out the information at the top of the census formand wite
"No seals" in the data area (only enter the header information). |If the
island itself is not present, indicate this by using 99 for the sector
code, leaving the rest of the (first) line blank. To save paper, you
shoul d use a census formwith nmultiple headers if you only have a few
seals to record (i.e., at sone islands within an atoll, or when
recordi ng incidental sightings before or after census or patrol). In
essence, on a census formwith multiple headers, each header and its
associated lines represents a separate data sheet.

If two peopl e conduct the census, they should have the sane weat her and
the sane begin and end tinme (i.e., both begin at the sane tine and

pl ace, and proceed in opposite directions until they neet on the other
side of the island or islet) and conbi ne pages into one set. Patrols
may be conducted by nmore than one observer, but page sets are not

conbi ned, and header information may differ. Patrol observers should
attenpt to start at roughly the same tinme. The sum of all observers
patrol activities for a day should result in one conplete island count.

Weat her information (except tenperature) should be a summary of the
entire day up until the end of the census or patrol, not nerely an
i nst ant aneous observation

Make a new original line (i.e., do not use continuation lines) for a
seal each time that you cone abreast of it on census or patrol. |[If the
seal is identified, it will not be counted twice on census. To link two
sightings of an unidentified seal during a survey (i.e., for a cruiser
novi ng ahead of you), assign it a tenporary nunber in a series reserved
for unidentified seals, and code a 6 in the tenp ? field.
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Only code the sex as known if the ventral is seen or if the seal is the
nmother in a nother/pup pair, even if you "know' the sex because of the
tag, bleach, scars, or behavior.

Record all tag sightings explicitly (i.e., both left and right tag
nunbers) at |east once during your stay. Wen a pup is tagged, record
the ani mal handling event on the census data sheet, and record detail ed
i nformation (such as all tag numbers) on a Taggi ng/ Handling card. If a
seal is identified via atag, it is not necessary to determ ne and enter
its I D nunmber on the census form The ID nunber can be determn ned by
conputer later.

Be sure to code the original tag color, not the color that a tag has
faded to. See the Tag Sanple Kit in the Bible.

Oiginal tag color: Faded tag may appear:

Tenpl e Tags:

Light Tan (A T,K L series @Laysan).......... Gay, Lt. Yellow, Wite
Dark Tan/Brown (later series @Laysan)....... Red

Gay (AT, KL NFUGseries @Kure)......... Li ght Tan

Silver Gray (600-900,0,Z and later @Kure)...Metal

Red. . .. Orange

Yel | OW. . oo White, Lt. Yellow
Green (dark forest)....... ... ... ... .. .. Dar k Bl ue, Navy

Blue (light)...... ... ... .. . . --

Ri ese Tags (colors al nmost conpletely faded-just note presence if you can
I D by other neans):

Vhite. .. Yel | ow
Red. . .. O ange
O ange. . oo Red
Yel oW, .. Wi te
G BEN. . e Bl ue
Bl oUue. . . G een
Al ways record disturbance. You nust be honest about this! Fill out a

census formto docunment disturbance if you disturb a seal when you are
not otherw se collecting data. On a census or atoll count, it is also
assumed that condition and nolt data will be taken. At locations other
than Laysan and Lisianski Islands, it is not assumed that association
data will be taken on census or atoll count in 1996. Thus, on a census
or atoll count sheet fromthese other locations, no code in any of the
associ ation colums neans that data was not taken, and an X code will be

filled in by conputer. |If you wish to indicate that a seal was al one,
use the O behavior code. At Laysan and Lisianski Islands in 1996, it is
assuned that behavioral data will be taken on census (and during

behavi or patrol). Thus, on a census or behavior patrol data sheet from
Laysan or Lisianski Island, no code in any of the association colums
nmeans that the seal was al one, whereas on a regular patrol data sheet
fromthe same | ocation, no code may sinply nean that no data were taken.
It is not necessary to put an O code for each unassoci ated ani mal on
census or during behavior patrol at these |ocations because it will be
filled in by conputer. |If you are unable to record association data on
a census or behavior patrol at Laysan or Lisianski Island for any
reason, indicate this with an X for the behavi or code.

An associ ation should either be all blank or have the O Z, or X

behavi or only, with no |ine nunber or distance, or have a |ine nunber, a
di stance, and sone behavior code (other than Oor X) all present. Don't
record behaviors of an aninmal after it has been disturbed by the
observer.
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Al'l associations should be in pairs, i.e., between animals on two
different lines. |If the behavior is active, you should fill in the line
nunbers, distances, and behavi or codes for both animals involved in the
association. |If the behavior is N or L, however, you may record the
association on only one of the lines, and the entry/checki ng program
will fill in the other Iine. When recording an active behavi or that
requires a correspondi ng code, the association |ine nunber should refer
directly to the Iine where the correspondi ng behavior is coded (i.e., if
the corresponding code is on a continuation line, refer to that
particular line, not to the original line or a different continuation
line).

During the first weeks of the field canp, note tag condition each tine
that a tag is sighted. Once the mpjority of tags have been resighted,
observers can carry a list of tags/individuals that haven't been seen
and only note tag condition if these tags/individuals are resighted.
Also carry a list of broken or lost tags so that you will be aware, and
can record, if a specific tag breaks or is lost during the field season.

Do not make up additional codes. |If the need for an additional code
arises, contact Honol ul u.
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CONTEST RULES
Si ze class collapse for contests: all subadults = adults (both sexes)

Definition of pair type (depends on associate of adult male):

adult male with adult female (L1)

adult male with juvenile or pup of either sex (L1)
single adult male not pair type #1 or #2

e Pair type #1:

e Pair type #2:
e Pair type #3:

Definition of a male-male contest (nmust conformto at | east one condition
bel ow) :

e Distance between nmales = 0

« Either adult nmale vocalizes (V) or perforns a C, D, or J
e |f cruiser approaches to beach position >1, regardl ess of other
behavi ors

Definition of winner or |oser adult nale:

Case W nner (W) Loser Tie (Y)
(Q
Paired Male vs. Single Male: i) Oiginal Single Has F No Ties
(#1 or #2 vs. #3) Mal e i f has D
Original Paired
Mal e ot herw se
Male Paired with Adult Female ii) Oiginal Mle Has F No Ties
Mal e Paired with Juvenile Paired with
Seal : ; :
(#1 vs. #2) Juvenile if has D No Ties
ii)
Oiginal Mle
Paired with Adult
Fermal e ot herwi se
Paired Male vs. Paired Ml e Has D Has F Tie if no
where both pairs are sane D
t ype:
(#1 vs. #1 or
#2 vs. #2)
Single Male vs. Single Male: Has D or C Has F Tieif no
(#3 vs. #3) D or C
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HAWAIIAN MONK SEAL TEMPLE TAGS:
NUMBERING SCHEME AND HOLE DRILLING PATTERN FOR TAGS APPLIED TO WEANED PUPS
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